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PREFACE 


This  report  covers  the  operations  of  Project  6.1*  Evaluation  of 
Military  Radiao  Equipment,  at  the  Nuclear  Weapons  Teste  held  at  the 
Nevada  Proving  Grounds  of  the  Atomic  Energy  Commission  during  the 
months  of  April,  May  and  June,  1952.  It  is  organized  in  three  chapters, 
corresponding  to  the  principal  portions  of  the  project,  namely: 

(a)  Badiac  Survey  and  Dose-Alarm  Equipment  Evaluation,  (t)  Dosimeter 
Evaluation  and  (c)  Rapid  Aerial  Survey. 
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CHAPTBB  1 

RADIAC  SUBVBY  A  HD  DOSX-ADABM  EQUIPMENT  gyALOATIOl 


1.1  ABSTRACT 

Radiac  equipment  of  current  military  Interest  was  evaluated  to 
determine  its  adequacy  under  representative  field  conditions.  A 
Halted  amount  of  Information  was  obtained  on  the  maintenance  and 
spare  parts  burden  occasioned  by  field  use  of  radiac  equipment. 

The  following  equipments  are  considered  to  have  reached  develop¬ 
mental  maturity:  AI/PDR-TLB,  U/PDR-lQ,  AN /FDR-27  series  and  Tracer- 
lab  SD-13 • 

The  following  radiac  equipments  are  considered  to  require  further 
development  work,  and  to  exhibit  sufficient  promise  in  their  present 
form  to  Justify  priority  treatment  In  programming  development  work: 
IM-71  /PD(X1-1 ) ,  IM-70/PD(H-l) ,  NELL  #b72  Recycling  Ionisation  Chamber 
Dosimeter  and  Alarm,  and  AN/PDfi-37. 

Badiao  equipments  observed  which  are  unsatisfactory  in  their 
current  form  but  which  may,  nevertheless,  be  capable  of  development 
in  a  satisfactory  fora  are:  HD-102,  AH/PDR-31,  and  AH/FDR-32(X5-2) . 

Modifications  were  developed  which  eliminate  current  operational 
and  maintenance  troubles  with  the  AB/PDR-TLB  and  AH/FDR-27.  Design 
and  construction  faults  which  became  manifest  in  maintenance  of  the 
AI/PDB-18  are  listed. 

1.2  0BJ1CTIT1 

The  circumstances  of  a  nuclear  weapons  test  program  offer  a 
unique  opportunity  to  obtain  large  scale  usage  of  radiac  instruments 
under  conditions  which  approximate  military  operations.  The  objective 
of  this  portion  of  the  project  was  to  furnish  radiac  equipment  of 
current  military  interest  to  users  at  the  Nevada  Proving  Orounds, 
maintain  service  and  maintenance  facilities  and  records,  note  and  In¬ 
vestigate  failures  and  Inadequacies  of  the  equipments,  and  try  out 
such  Improvements  as  may  be  Indicated  by  the  investigations.  Ihe  ob¬ 
jectives  were  not  fully  realised  since  the  principal  users  of  rail ac¬ 
ne  ters  (the  Badlologloal  Safety  Organization)  had  established  the 
policy  of  employing  only  the  AN/FDB-T1B  and  the  Beckman  MX-5  meters 
for  day-to-day  operations.  As  a  result,  project  personnel,  as  their 
dose  tolerances  permitted,  were  employed  in  survey  exercises  in 
available  contamination  fields  to  obtain  as  much  operational  use  of 
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other  Bill  tary  radJ  ac  equipment  as  possible  under  the  cl rcuas tancos . 

1.3  BAC&QEOUHD  AHD  THEOHETI  CAL  DA  TVt 

The  hadlac  Evaluation  Project  Is  a  project  which  has  been  Included 
In  the  Military  Effects  Test  for  each  of  the  recent  nuclear  weapons 
test  programs. 

A  historical  surrey  of  military  radlac  development  appeared  in 
the  report  Operation  JAHGLE,  Project  6.1,  "Evaluation  of  Military 
fiadiae  Equipment."  In  addition  to  those  radlac  Instruments  whose  de¬ 
velopment  was  traced  In  the  referenced  report,  two  Signal  Corps 
Engineering  laboratories'  experimental  radlacmeters,  the  lM-70/PD(XE-l) 
and  IM-7l/PD(IX-l) ,  and  the  HELL  #472  dosage  alarm  were  evaluated. 

The  IM-7l/PD(IE-l)  radiometer  Is  a  miniature  Ionisation  chamber 
device  employing  a  modification  of  the  "floating  electrode”  chamber  to 
drive  an  Inverted  vacuum  tube  electrometer  voltmeter.  Twenty-five  (25) 
prototype  models,  constructed  between  January,  1952, and  March,  1952, 
at  the  Signal  Corps  Engineering  Laboratories,  were  available  at  the 
■evada  Proving  Grounds. 

The  IM-70/PD(XE-l)  radlac lae ter  Is  an  Ionisation  chamber  device 
employing  an  orthodox  chamber  with  am  Inverted  vacuum  tube  electro¬ 
meter  voltmeter.  Its  high  voltage  power  supply  Includes  a  transistor 
oscillator  used  as  a  d.e.  converter.  Twenty  (20)  prototypes  wezu 
built  during  the  same  period  as  the  IM-7l/PD(Q-l)  and  brought  to  the 
levada  Proving  Grounds. 

The  IBDL  #472  Isa  recycling  dosimeter  dose-alarm  device  employing 
an  Ionisation  chamber  which  Is  alternately  discharged  by  radiation  and 
recharged  by  a  relay  operation,  the  relay  cycles  being  counted  by  a 
register  which  sums  and  indicates  the  total  dose  received.  An  adjus¬ 
table  alarm  Is  provided  which  Is  set  off  by  the  register  at  any  de¬ 
sired  dosage.  This  Instrument  was  evaluated  In  a  very  preliminary 
fashion  at  BUS  TEE- JAHGLE  and  re-engineered  Drior  to  Operation  TOHBLBB- 
SXAPPSE  by  US HELL. 

1.4  IHSIBUMEHTATIOH 

1.4.1  Badlac  Training  Set  AH/FDB-T1B 

The  radl ac  set  AH/FD&-T1B  is  an  Ionisation  chamber  type, 
gamma  survey  equipment.  Information  on  the  evaluation  of  the  TIB  is 
available  In  the  6.1  report  for  Operation  JAHGLE.  The  Instruments 
tested  during  this  operation  were  modified  in  accordance  with  the 
findings  of  that  report.  (See  Pig.  1.1). 
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1.4.2  Traoerlab  3U-13  Radlaflgietsr 

The  radi^aii-ster  SU-13  la  an  ionisation  o  ham  bar  gamma  in¬ 
strument.  It  haa  a  logarithmic  acala  meter  reading  from  2>  mr/hr  to 
>00  r/hr.  13\e  dimensions  of  tha  unit  ara  ?$"  1  4^"  1  3"  »n<*  I*  weighs 
approximately  6  Iba.  (Saa  rig.  1.2). 

Tha  circuit  of  tha  SU-lj  employe  thraa  aubmlnlature 
vacuum  tubaa,  two  of  which  conatltuta  a  linear  feedback  alec trcmeter 
voltmeter  measuring  tha  voltage  developed  acroea  tha  third  tube  whloh 
la  operated  as  a  logarithmic  Input  element. 

The  battery  complement  oonalsta  of  two  45-volt  "B"  bat¬ 
teries  and  four  site  *Da  1&  volt  flashlight  cells. 

1.4.3  ED-102 

The  HD- 102  le  an  Ionisation  chamber  type  gamma  survey  in¬ 
strument.  It  le  a  floating  grid  electrometer  instrument  having  •  two 
ra^e  logarithmic  scale  meter  reading  1  mr/hr  to  1  r/hr  and  1  r/hr  to 
2000  r/hr.  (See  fig.  1.3). 

1.4.4  faUMMVtr  JM=2SUmSk=}l 

The  radlaometer  IH-70/PD(X*-l)  le  a  small  ionisation  cham¬ 
ber  gamma  survey  Instrument  weighing  approximately  three  pounds.  It 
employs  a  standard  Ionisation  ohamber  and  an  Inverted  trlode  electro¬ 
meter  tube.  It  provides  scale  ewltahing  with  five  linear  meter  ranges 
of  0-0. 05  r/hr.  0-0. 5  r/hr,  0->  r/hr,  O-5O  r/hr,  and  0->00  r/hr.  One 
Important  feature  of  this  instrument  is  the  use  for  the  first  time  of 
a  transistor  power  supply,  whioh  supplies  a  400-volt  sweep-out  voltage 
for  the  chamber.  (See  Fig.  1.4). 

1.4.5  fraiMMVsr  m-71/rmigdJ- 

The  radlacmeter  IN-7l/PD(XB-l)  is  a  email  beta-indioailng, 
gamma  measuring  ionisation  ohamber  type  instrument  employing  an  Inverted 
trlode  electrometer  tube  circuit  with  a  floating  control  electrode.  It 
has  a  total  weight  of  1  lb.  2  os.  and  uses  two  mercury  batteries  with  a 
life  of  approximately  200  hours.  It  has  a  five  decade  peeudo-logarlth- 
nio  meter  scale  reading  from  0.02  r/hr  to  500  r/hr.  The  Instrument 
oontalne  a  thallium-204  source  for  calibrating  in  radiation  fields. 

The  calibration  source  le  mounted  on  a  rotating  aluminum  disc  on  the 
outelde  of  the  instrument  case  whloh,  when  rotated  to  the  proper  po¬ 
sition,  places  the  source  over  the  ionisation  chamber  window.  Another 
position  of  the  dl.ee  opene  the  window  of  the  ionisation  chamber  for 
beta  Indication.  A  carbon-  Vi  source  inside  the  chamber  provides  con- 
tlnuoue  ionisation  to  Increase  the  stability  of  tbs  instrument.  (See 
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fig.  1.5). 

1.4.6  Sat  A»JW-1A 

The  radlacmeter  AN/PDK-lti  la  a  high  intensity  scintilla¬ 
tion  type  gamma  radiation  survey  meter.  The  detection  of  radiation  is 
accomplished  by  means  of  a  phosphor  element.  Impinging  radiation 
causes  the  phosphor  to  fluoresce.  This  fluorescence  is  measured  by  a 
photomultiplier  tube,  the  output  of  which  is  directly  connected  to  the 
grid  of  a  pentode  comprising  one  arm  of  a  balanced  bridge.  The  degree 
of  unbalance  of  the  bridge  is  proportional  to  ths  radiation  being 
measured.  (See  Tig.  1.6) . 

1.4.7  Hadlac  Sets  AS/PDB-27  and  AM/FD&-27C 

The  radlacmeter  AH/PDK-27  is  a  Gelger-Mueller  type  instru¬ 
ment  for  measuring  garnna  or  indicating  beta  radiation.  It  has  four 
rsuiges:  0-0. 5  mr/hr,  0-5  mr/hr,  0-50  mr/hr,  0-500  mr/hr.  The  two  more 
sensitive  ranges  are  obtained  by  using  a  thin,  end  window  tube  (JJS-l) 

In  a  probe.  The  end  of  the  probe  is  protected  by  a  shield  which  is  re¬ 
moved  for  indicating  beta  said  gamma.  The  two  higher  ranges  are  pro¬ 
vided  by  a  second  tube  (BS-2)  inside  the  case  of  the  instrument.  (See 
fig.  1-7). 


1.4.8  Baum. s,ti  wJmtiiWbii 

The  radlacmeter  Ah/PDB-32(XB-2)  Is  a  portable  survey  meter 
weighing  2  lbs.  2  os.  designed  to  measure  gamma  or  indicate  beta  radia¬ 
tion.  The  sensitive  element  of  the  instrument  consists  of  two  minia¬ 
ture  balogen-qtmnohsd  Geiger- Hue  Her  tubes.  The  average  current,  re¬ 
sulting  from  ths  pulses  in  ths  tubes,  is  converted  to  a  pulsed  current 
by  meauts  of  a  chopper,  fed  through  an  Impedance  matching  step-down 
transformer,  and  rectified  by  a  half-wave  crystal  rectifier  in  the 
meter  circuit.  A  current  gain  of  the  order  of  8C  results  from  the  in¬ 
verter-transformer-rectifier  operation. 

The  power  supply  of  the  AH/PDR-32(0-2)  utilises  two  BA- JO 
flashlight  cells  in  series  to  drive  a  3-volt  vibrator  which  has  an  out 
put  of  approximately  750  volts.  This  output  Is  notified  by  a  cold 
oathode  half-wave  rectifier  and  regulated  by  means  of  two  adjustable 
corona  regulator  tubes,  one  for  each  Oelger-Meuller  tube.  (See  fig. 
1.8). 


1.4.9  MEL  ^472 

The  HHDL  #472  recycling  ionisation  dosimeter  and  sdarrn  Is 
am  electronic  dosimeter  providing  an  audible  alarm,  adjustable  from 
0-25  r.  The  sensitive  element  of  the  instrument  is  an  Ionisation 
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chamber  with  &  collection  voltage  of  approximately  90  volte,  When  the 
collection  voltage  la  reduced  to  approximately  65  volte,  at  a  result 
of  ionisation  in  the  chamber,  the  cathode  current  of  the  electrometer 
tube,  which  is  used  inverted,  is  sufficient  to  operate  a  micro-relay. 
This  relay  in  turn  operates  a  power  relay.  The  dose  required  to  pro¬ 
duce  this  drop  in  collection  voltage  is  5  mr. 

When  the  power  relay  closes,  two  operations  result:  (1)  an 
escapement  is  actuated  through  one  cycle  which  allows  a  spring  loaded 
drum  register  to  advance;  (2)  a  90-volt  battery  is  placed  across  the 
chamber  to  recharge  it.  When  the  chamber  is  recharged,  the  cathode 
current  of  the  electrometer  is  reduced  and  the  micro-relay  opens. 

Each  cycle  is  made  evident  to  the  user  by  the  advancement 
of  the  drum  register  and  a  neon  flasher.  Exposure  may  also  be  called 
to  the  attention  of  the  user  by  making  uee  of  an  alarm  butser  which 
can  be  set  for  any  dote  within  the  range  of  the  instrument. 

The  drum  register  le  divided  into  major  steps  of  1  r  and 
subdivided  into  200  mr  divisions.  One  of  the  instruments  tested  was 
modified  to  have  a  total  range  of  4  r  with  scale  subdivisions  of  20  mr. 
(See  7lg.  1.9). 

1.4.10  fiadlao  Set  AB/PDR-31 

The  AN/PDE-31  recycling  ionisation  chamber  dosimeter  and 
alarm  is  similar  in  operation  to  the  HEDL  #472  described  above.  Three 
basic  differences  are:  (1)  the  range,  0-200  r  and  0-1000  r  with  a  3  r 
minimum  alarm  setting;  (2)  the  uee  of  a  gas- tube  relay  in  place  of  the 
micro-relay,  and  (3)  the  use  of  an  orthodox  electrometer  circuit  in- 
etead  of  the  inverted  trlode  electrometer.  (See  rig.  1.10). 

1.4.11  Set  Al/FDB-37 

The  radiac  equipment  JLH/PDB-37  is  a  portable,  meterlees, 
gamma  survey  instrument.  It  is  a  Geiger  Mnsiller  tube  instrument  opera¬ 
ting  on  a  three-volt  vibrator  power  supply. 

The  principal  of  operation  of  the  instrument  is  based  on  a 
thyratron  fed  back  in  such  a  way  that  the  circuit  oscillates  at  and 
above  a  given  grid  bias.  The  grid  bias  is  determined  by  the  radiation 
rate  at  the  Geiger  Smaller  tube  and  by  the  setting  of  a  potentiometer 
voltage  divider  in  the  tube  circuit.  The  potentiometer  setting  is 
used  to  determine  the  bias  at  which  the  circuit  just  begins  to  oscil¬ 
late,  being  calibrated  In  r/hr.  Earphones  ars  ussd  to  determine  the 
point  of  oseillation.  (See  Tig.  1.11). 
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1.5 


OPBRATIOKS 

1.5.1  Discussion 

Evaluation  of  radlacmeters  by  Project  6.1  Involved  two 
phases,  ll)  A  radlac  lnstnunent  shop  and  calibration  facility  was 
maintained  at  building  #CP-2,  In  which  maintenance  and  calibration 
service  was  provided  for  all  radlac  Instruments  employed  In  the  opera¬ 
tion.  Becords  were  maintained  on  maintenance  operations  and  any  un¬ 
usually  frequant  failures  were  investigated  for  their  causes.  In 
addition  to  maintenance,  this  shop  expended  approximately  six  man- 
months  In  installing  modifications  In  AN/PDfi-Tlfl *s  owned  by  the  Badlo- 
logical  Sstfety  Organisation.  Shop  experience  resulted  In  Investigation 
of  TIB  and  PDH-27  troubles  for  which  corrective  measures  were  found. 

(2)  The  field  phase  of  radlac  evaluation  was  originally  Intended  to 
include  extensive  use  of  project  instruments  by  Baullologlcal  Safety 
personnel  and  by  troops  engaged  in  Muclear  Weapons  maneuvers  In  addi¬ 
tion  to  smaller  scale  radlac  field  drills  by  project  personnel.  The 
latter  type  of  operation  proved  to  be  the  only  means  available  to  ob¬ 
tain  field  hours  on  equipment  and  obtain  opinions  on  their  adequacy. 

This  portion  of  the  program  was  carried  out  by  project  personnel  who 
were  brought  on  the  site  because  of  their  permanent  interest  In  field 
operations,  assisted  by  such  casual  visitors  and  observers  as  were 
available.  Approximately  500  equipment  use  hours  were  obtained  in 
moderate  fields  (up  to  10  r/hr),  the  limiting  factor  being  the  maximum 
allowable  dose  for  the  personnel  Involved. 

1.5.2  Bsco»spdatl  oni 

The  sponsoring  military  agencies  have  indicated  Interest  in 
evaluation  of  radlac  equipment  for  operational  adequacy  In  the  hands  of 
typical  end  users  (as  distinguished  from  technical  adequaoy).  To  ac¬ 
complish  this,  it  is  recommended  that  all  military  organisations  using 
radlae  instruments  at  Hevada  Proving  Grounds  (Badiologioal  Safety, 

Camp  Desert  Bock,  etc.)  be  given  specific  participation  In  a  program 
for  providing  sufficient  usage  hours  on  service  type  equipments  to 
satisfy  project  requirements.  To  facilitate  record  keeping,  it  le 
reeonnended  that  issue  of  all  Hevada  Proving  Grounds’  radlac  equipment 
be  aside  a  Projeot  6.1  responsibility  In  charge  of  a  military  officer 
with  enlisted  assistance  as  required. 

1.6  BAD LAC  THAI IX HQ  SIT  AN/PDS-T1B 

1.6.1  Be suite 

'The  radlaemeter  AH/PDB-T1B,  having  been  tested  on  Operations 
GSIIHHOUSB  and  JAH01*.  was  not  evaluated  on  this  operation  in  the  same 
sense  as  the  other  instruments  tested.  It  became  involved  in  Project 

21 


8»t  AI/PDE-37 


6.1  for  two  reasons:  (l)  as  a  result  of  information  obtained  at  Opera¬ 
tion  JAMQLI,  two  modifications  were  performed  at  the  site  on  those 
AI/FDB-TlB 1 s  used  by  the  Badiological  Safety  organisation,  (2)  all  In¬ 
struments  used  by  the  Radiological  Safety  organization  were  maintained 
by  the  Instrument  repair  shop  of  this  project. 

The  Instruments  modified  were  used  continually  by  the  on¬ 
site  and  off-site  monitors  and  not  one  failure  resulting  from  either 
modification  occurred.  The  maintenance  records  kept  on  the  AN/PDB-TLB 's 
indicate  that  the  only  outstanding  maintenance  problem  on  the  modified 
instruments  was  failure  of  the  meter  movement.  Six  meters  were  replaced 
in  the  TIB's.  The  same  meter  movement  was  used  in  the  IM-70/FD(XK-l) 
and  the  IM-7l/PD(XS-l)  and  several  meter  failures  resulted.  In  a  few 
oases,  iron  filings  were  found  in  the  meter  movement. 

1.6.2  PltfittailQfl 

Two  modifications  were  performed  on  the  radiacmeter  AI/FDB- 
Z13  to  reduce  maintenance  and  to  eliminate  the  switching  transient 
eharaeteristic  of  the  instrument,  especially  on  the  sensitive  ranges. 

The  first  modification  was  to  replace  the  "telephone  type" 
leaf  switch  with  a  conventional  rotary  type  switch.  This  modification 
arose  from  the  fact  that  during  Operation  JAHGLB,  over  50  per  oent  of 
the  maintenance  performed  on  the  TIB  resulted  from  malfunctioning  of  the 
leaf  swlteh.  (See  fig.  1.12). 

The  second  modification  resulted  from  an  investigation, 
during  this  operation,  of  the  transient  that  occurs  when  the  meter  is 
switched  from  one  range  to  another.  It  has  been  found  that  while 
some  TIB's  have  little  meter  movement  in  switching  from  one  scale  to 
another,  moot  of  them  have  erratic  deflections  with  various  recovery 
times.  In  some  cases  the  switching  transient  oaused  the  meter  to  be 
unreadable  for  periods  up  to  25  seconds.  The  apparent  cause  of  the 
transient  was  a  signal  on  the  grid  of  the  electrometer  tube  produoeu 
by  eleotroetatic  induction  between  the  bound  charge  distributions  on 
the  os ramie  rotor  and  the  radial  guide  prongs  of  the  stator  --  both 
parts  of  the  range  switch.  The  effect  was  such  that  the  transient  oc¬ 
curred  even  though  the  high-megohm  circuit  was  wired  to  by-pass  the 
switch,  showing  that  the  cause  was  not  within  the  conductive  circuit 
itself.  By  removing  the  guide  prongs  of  the  switch  stator  and  fasten¬ 
ing  the  rotor  to  the  shaft  for  mechanical  strength,  the  transient  was 
reduced  to  an  almost  undetectable  amount.  In  a  few  cases  a  minor 
residual  effeot  remained  and  thle  was  eliminated  by  conductive  painting 
of  the  peripheral  eurfaoe  of  the  rotor  ceramic  to  form  a  guard  ring 
with  respect  to  the  stator  charge  distribution.  (See  fig.  1.13)* 
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1.6.3  fiaaalMiaai 

The  radi acme  ter  AN/PDR-T1B,  with  two  modi fl cation*  previous¬ 
ly  dlacuaaed.  constitutes,  exclusive  of  form-fac tor,  weight,  and  range 
limitation,  a  satisfactory  Interim  survey  Instrument  and  warrants  no 
further  development  due  to  the  anticipated  availability  of  newer  light¬ 
weight,  high- range  Instruments  In  the  near  future. 

The  excessive  occurrence  of  faulty  meter  movements  indicates 
that  Improvement  in  quality  control  Is  needed  in  this  component  If  ad¬ 
ditional  Instruments  are  procured. 

1.6.4  Recommendations 

It  is  recomr ended  that  a  modification  work  order,  with  the 
required  modification  kits,  be  initiated  to  modify  those  AN/FDR- TLB's 
now  in  the  field  and  in  service  depots  in  accordance  with  the  findings 
of  this  report.  It  Is  also  recommended  that  this  modification  be  in¬ 
cluded  In  any  of  these  Instruments  produced  In  the  future.  Because  of 
the  significant  number  of  failures  of  meter  movements  in  this  equip¬ 
ment  it  is  recommended  that  better  quality  control  be  exercised  on 
this  component  in  future  procurements. 

1.7  mm  sy-n 

1.7.1  Results 

The  radlacmeter  SU-13  proved  to  be  a  relatively  rugged, 
reliable,  and  generally  satisfactory  Instrument  with  a  few  exceptions 
as  noted  below: 

1.  It  Is  too  heavy. 

2.  Tho  luggage  type  fasteners  on  the  case  are  not 
satisfactory. 

3.  The  calibration  procedure  was  not  satisfactory. 

4.  The  "adjust  500  r"  knob  was  frequently  disturbed 
accidentally. 

5.  The  Instrument  should  have  a  better  "on-off" 
indication. 

1.7.2  fillCttillQa 

Although  the  SU-13  ie  smaller  and  lighter  than  gamma  surrey 
instruments  in  present  military  use,  development  models  of  survey  in¬ 
struments  now  bslng  tested  indicate  that  even  much  smaller  and  lighter 
adequate  survey  meters  can  be  made.  Also,  compared  to  newer  types  of 
instruments,  the  circuit,  of  the  SU-13  is  unnecessarily  complicated. 
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The  luggage  type  fastener  used  to  bold  the  Instrument  in 
the  ease  encourages  tampering  by  unqualified  personnel.  In  one  case, 
the  lug,  cast  as  a  part  of  the  face  of  the  Instrument,  broke  during  a 
normal  closing  operation. 

The  calibration  procedure,  though  straightforward,  Is  com¬ 
plicated  by  the  fact  that  It  Is  necessary  to  remove  the  Instrument  from 
the  case  and  remove  the  batteries  In  order  to  adjust  the  decading  of 
the  instrument.  However,  once  calibrated,  the  lnstruntent  retained  Its 
calibration  well. 

The  "adjust  500  r”  knob  should  be  modified  In  such  a  way  as 
to  decrease  the  possibility  of  accidental  movement.  Ike  "on-off"  knob 
should  be  modified  In  a  manner  which  would  give  a  more  positive  Indica¬ 
tion  of  Its  setting.  Humorous  cases  of  operators  falling  to  turn  the 
Instrument  off  resulted  from  the  lack  of  such  a  positive  Indication. 

1.7.3  Conclusions 

Although  the  radiacmeter  SU-I3  was  found  to  be  a  fairly 
satisfactory  gamma  survey  meter,  it  Is  concluded.  In  light  of  the  de¬ 
velopment  types  of  radiacmeters  tested,  that  It  is  not  an  Instrument  of 
military  Interest.  It  has  been  shown  that  a  smaller,  lighter,  and 
considerably  cheaper  Instrument  will  better  meet  military  requirements. 

1.7A  gafifllBftadfeilflfll 

It  Is  recommended  that  no  emphasis  be  placed  on  the  SU-13 
as  a  military  Instrument. 

1.8  RD-102 

1.6.1 

The  radiacmeter  HD- 102  was  found  unsatisfactory  as  a  gamma 
survey  meter  in  the  following  respects: 

1.  Poor  readability. 

2.  Poor  reliability  of  readings. 

3.  Ho  external  "sero"  adjustment. 

1.8.2  Discussion 

The  most  frequent  comment  by  users  of  the  BD-102  was  that 
the  meter  scale  was  difficult  to  read.  The  scale  Is  both  small  and 
printed  In  such  a  way  as  to  not  be  conducive  to  easy  reading.  The 
close  proximity  of  the  high  and  low  scales  was  confusing. 


It  was  found,  during  those  field  ezerciaea  in  which  tha  HD- 
102  was  used,  that  tha  readings  were  not  conaiatent.  Tha  readings  of 
one  given  instrument  were  sonatinas  higher  and  sometimes  lower  than  a 
group  of  instruments  with  which  its  readings  were  being  compared. 

The  fluctuation  in  readings  described  above  prompted  com¬ 
ments  from  users  that  an  external  "aero"  adjust  is  needed. 

1.8.3  CpaclmlCfli 

It  was  concluded  that  the  KD- 102  is  not  a  satisfactory 
instrument  for  military  use. 

1.8.h  Beconmendatl ona 

It  ia  recommended  that  the  HD-102  not  be  considered  for 
military  uae.  It  ia  felt  that  it  does  not  warrant  any  military  develop¬ 
ment. 

1.9  BAnTAOMSTBH  IH-70/PD(XS-l) 

1.9.1  Beaults 

The  limited  testing  to  which  the  Hadi acme ter  IM-70/PD(XS-l) 
was  subjected  indicates  tha  following  results: 

1.  Sise  and  weight  satisfactory. 

2.  Bam ga  aatlafactory. 

3.  Time-constant  unsatisfactory. 

9.  The  transistor  power  supply,  though  it  shows  promise, 
requires  further  development  to  increase  stability. 

5.  General  packaging  unsatisfactory.  However,  it  is 
realized  that  this  Instrument  is  a  laboratory  built 
model  designed  to  test  basic  ideas  and  not  engineering 
desi&x. 

1.9.2  Discussion 

The  size  and  weight  of  the  IM-70/PD(XJ-l)  are  small  enough 
to  be  olassad  as  satisfactory.  However,  it  is  felt  that  its  size 
oould  be  further  reduced. 

The  strongest  objection  to  tha  IM-70/PD(H-l) ,  in  the  form 
in  which  it  was  tested,  was  the  long  tlme-constsmt  of  the  meter.  In  a 
number  of  cases  tha  time-constant  was  so  long,  erroneous  readings  were 
obtained  by  the  operator  failing  to  wait  until  the  meter  had  reached 
an  equilibrium  reading.  During  this  operation  a  circuit  change  was 
developed  whloh  improved  tha  time-constant  to  an  extent  that  was  con- 
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side red  satisfactory.  This  circuit  change  was  made  on  on*  instrument 
only,  however,  and  was  not  subjected  to  sufficient  tests  to  allow  com¬ 
ment  on  its  adequacy  in  other  respects. 

The  transistor  power  supply,  which  operated  on  three  small 
mercury  batteries,  did  not  give  the  stability  obtained  by  operating  the 
Instrument  on  a  battery  supply.  In  addition,  several  of  the  transistor 
power  supplies  failed.  However,  sufficient  operation  on  this  power 
supply  was  obtained  to  indicate  that  the  development  of  such  a  power 
supply  may  be  possible. 

1.90  Conclusions 

The  lM-70/FD(XX-l)  is  of  sufficient  Interest  to  warrant 
further  research  and  development  in  this  approach  to  ths  problem  of 
producing  a  small,  light  weight,  survey  meter.  The  transistor  power 
supply  shows  sufficient  promise  to  warrant  further  development. 

1.9.^  Recommendations 

It  is  recommended  that  development  of  an  Instrument  to  in¬ 
clude  the  basic  ideas  Incorporated  in  the  Radi acme  ter  IM-70/PD(XX-l)  be 
conducted  on  a  priority  basl?. 

1.10  BAPIACMITB&  lM-7l/PD(I»-ll 

1.10.1  Results 

The  Radlacmeter  IK- 7l/PD( JB-l)  received  varied  usage 
during  the  operation  including  a  parachute  Jump  in  lunlear  Weapons 
maneuvers  by  Desert  Rock  troops.  The  tests  performsd  indicate  the 
following: 

1.  Site  and  weight  satisfactory. 

2.  Readability  and  reliability  satisfactory. 

3.  Calibration  procedure  satisfactory. 

4.  Rotating  aluminum  disc  for  operating  beta  shutter 
and  placing  calibrating  source  in  front  of  ionisation 
chamber  not  satisfactory. 

3.  Calibration  adjust  knob  too  sensitive. 

6.  Charge  on  meter  glass  produced  by  rubbing  caused 
Instruments  to  beoome  inoperative. 

7.  General  packaging  not  satisfactory.  However,  it  is 
realised  that  the  instruments  were  laboratory  built 
and  were  not  Intended  for  testing  engineering  design. 

8.  Many  troubles  resulted  from  the  T13  meter  movements 
used  in  these  Instruments. 

9.  Form  factor  satisfactory  for  bolt  operation,  lumer- 
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ous  suggestions  for  other  form  factors  were  received 


1.10.2  Discussion 

The  else,  weight,  and  simplicity  of  the  kAdlacmeter 
IM-7l/PD(  JX-1)  represents  a  distinct  Improvement  In  the  design  of  a 
survey  meter  for  military  use.  The  models  tested  leave  much  room  for 
improvement,  principally  In  the  form  of  proper  mechanical  engineering. 
However,  the  Instruments  tested  were  generally  satisfactory. 

The  readability  of  the  instrument  was  good.  The  instru¬ 
ment  was  most  reliable  between  100  mr/hr  and  100  r/hr.  This  Is  the 
range  of  greatest  probable  operational  use. 

The  calibration  of  the  Instrument  Is  a  simple  procedure. 
However,  the  caps  for  the  holes  in  the  case,  through  which  a  screwdriver 
is  inserted  for  adjusting  the  Internal  calibration  potentiometer,  were 
easily  lost. 


The  rotating  disc  which  operates  the  beta  shutter  and 
places  the  source  over  the  window  of  the  Ionisation  chamber  was  not 
considered  good  mechanical  design.  It  also  affects  the  energy  depen¬ 
dence  adversely.  There  was  some  question  as  to  the  practicability  of 
using  a  source  for  calibrating  the  instrument.  If  a  source  is  used  it 
should  be  placed  lneide  the  instrument  with  a  shutter  device* 

The  reactions  to  the  form  factor  were  divided  between 
those  who  favored  belt  operation  and  those  who  favored  an  instrument 
that  could  be  carried  in  a  Jacket  pocket.  Many  suggestions  were  re¬ 
ceived  and  passed  on  to  the  Interested  laboratory. 

Comments  with  reference  to  packaging  and  components  are 
not  stressed  because  of  the  fact  that  the  Instruments  were  produced 
solely  to  test  basic  ideas. 

1.10.3  Conclusions 

It  Is  ooncludsd  that  the  IM-7l/PD(XX-l)  is  a  realistic 
approach  to  the  problem  of  developing  a  small,  inexpensive,  light-weight 
survey  meter.  It  was  found  satisfactory  for  both  beta  indication  and 
gamma  measurement.  The  results  obtained,  from  the  varied  usage  to 
which  the  instrument  was  subjected,  indicate  that  such  an  instrumsnt 
shows  great  promise  for  military  use.  It  is  fslt  that  future  research 
and  development  efforts  In  the  survey  meter  field  should  be  channeled 
along  the  lines  of  this  or  similar  Instruments. 


1 . 10 .4  KeconmendatlonB 

It  la  recommended,  in  view  of  the  succeeefui  operation  of 
the  IM-7l/PD(X*-l)  that  emphasis  in  the  survey  meter  field  be  placed 
on  that  research  and  development  required  to  put  thla  instrument  into 
production.  The  else,  weight,  and  low  estimated  production  cost  of 
the  IM-7l/PD(X2-l)  are  such  that  it  is  recommended  that  work  on  this 
problem  be  given  the  highest  priority. 

1.11  BADIAC  SET  AM/PDB-13 

1.11. 1  Hesults 

The  radlac  set  AH/FDH-13  received  approximately  130  ser¬ 
vice  hours,  all  in  the  hands  of  project  personnel.  Hesults  of  evalua¬ 
tion  are  tabulated: 

1.  Site  and  weight  are  excessive  as  noted  in  the 
JAHQLE  Project  6.1  report. 

2.  Carrying  means  (handle  and  shoulder  strap)  are 
acceptable. 

3*  Hange  switching  is  unsatisfactory. 

4.  Calibration  procedure  la  unsatisfactory. 

5*  Decade  accuracy  and  scale  linearity  are  satisfactory. 

6.  Case  and  chassis  design  is  deficient  in  minor  items. 

7.  Time-constant  la  satisfactory. 

8.  Condition  and  adjustment  as  received  from  the 
manufacturer  are  unsatisfactory. 

9.  Satisfactory  performance  at  13,000  feet  altitude 
was  obtained. 

1.11.2  Discussion 

AH/PDB-18  radlac  instruments  were  employed  in  fields  up 
to  400  r/hr,  the  maximum  field  being  obtained  during  an  airborne  pass 
over  ground  sero.  Only  a  few  seconds  of  service  at  this  highest  in¬ 
tensity  was  observed.  Performance  in  fission  product  fields  of  the 
order  of  1  r/hr  was  satisfactory,  parallel  to  that  of  air  ionisation 
chamber  equlpsunta. 

The  equipments  on  receipt  were  calibrated,  inspected,  and 
adjustments  made  as  necessary.  It  was  found  necessary  to  clean  and  lu¬ 
bricate  all  "0"  ring  shaft  seals,  since  a  moderate  amount  of  binding 
was  evident.  The  range  switching  mechanism  is  coupled  via  an  inter¬ 
rupted  tooth  gear  train  to  the  optical  shutter  which  (l)  exposes  the 
photomultiplier  to  the  standard  light  source  in  the  "Cal"  position 
and  (2)  exposes  the  photomultiplier  to  the  light  from  the  eointillant 
la  the  reading  positions.  The  gear  train  and  shutter  required  oon- 
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si do ruble  driving  torque.  and  th*  indexing  detent  noun ted  on  the  range 
•witch  does  not  have  aufflelont  locking  torque  to  provide  positive  in¬ 
dexing*  Calibration  error  nay  result. 


Considerable  trouble  was  found  In  adjusting  the  optical 
geoaetry  of  the  standard  light  source.  The  difficulty  steins  from 
laok  of  rigidity  in  the  source  Mounting,  so  that  the  adjusting  screw 
csuinot  be  looked  up  without  disturbing  the  adjustaent. 

One  unit  was  received  with  the  rear  sub-panel  hanger 
bracket  oerrled  away  from  its  welded  anchorage  on  the  battery  case,  ap¬ 
parently  froa  a  downward  shock  which  caussd  no  other  dams^e. 

Cover  screws  thrsad  into  aluminum  bushings  in  the  instru¬ 
ment  case.  The  bushings  are  Installed  with  screw  driver  slots  facing 
the  case  bottom,  so  that  they  cannot  be  easily  removed  or  tightened. 
Binding  occurs  in  the  cover  screw-to-buehing  fit,  and  repair  is  quite 
difficult. 


Equipment  serial  numbers  are  so  small  as  to  be  unresulable 

in  many  oases. 

1.11.3  Cqnfilmlgnt 

The  AH/PDR-18  radiao  set  is  considered  to  be,  with  the 
exception  of  site  and  weight,  an  adequate  interim  equipment  for  mili¬ 
tary  use.  It  requires  minor  redesign  of  unsatisfactory  mechsuilcal  de¬ 
tails.  Ho  further  development  effort  in  the  field  of  portable  scin¬ 
tillation-photomultiplier  equipments  is  indicated.  Availability  of  a 
suitable  high  gadn  gas-multiplying  phototube  could,  however,  revive 
development  interest  in  scintillation  type  equipment. 

1.11.4  fltaatnlhUfljat 

It  is  recommended  that: 

1.  Ho  further  development  be  undertaken  on  the  AH/PDR-18 
except  to  remove  present  engineering  deficiencies. 

2.  Silicone  grease  lubrication  be  applied  to  all  shsift 
seals. 

3.  Range  switch  be  modified  so  as  to  include  a  high 
torque  detent. 

4.  Standard  light  source  mounting  and  adjustment  mecha¬ 
nism  be  redesigned  to  provide  positive  micrometer  ad¬ 
justment. 

5.  Shutter  drive  gearing  be  redesigned. 

6.  Mounting  of  sub-panel  be  strengthened. 

7.  Ho  ted  deficiencies  in  cover  screw  bushings  be  ellmi- 


nated.  Anodising  or  substitution  of  gray  Iron  nay  b# 
satisfactory. 

1.12  HAPIAC  SETS  AH/PDS-27  and  AM/PDK-27C 

1.12.1  Be suits 

A  total  of  120  All/PDfi-27  series  radiacmeters  were  made 
available  to  the  project.  Approximately  175  hours  of  use  were  obtained 
la  the  hands  of  project  personnel.  Hie  equipments  had  not  been  modi¬ 
fied  in  any  way  to  remove  the  deficiencies  noted  In  the  Project  6.1 
import,  Operation  JASGLi.  These  deficiencies  were  so  objectionable  to 
the  iadiologlcal  Safety  Organisation  that  It  would  not  consider  the  e- 
qulpment  usable  for  Its  operations.  As  a  result,  an  opportunity  to 
observe  large  scale  usage  under  typical  field  condi tione  was  regrettably 
lost.  iesults  of  observation  are  tabulated: 

1.  Deficiencies  noted  in  the  Project  6.1  Heport, 

Operation  JABGLK,  are  reaffirmed. 

2.  Ho  means  of  obtaining  sufficient  sensitivity  range 
in  the  probe  is  available  except  by  replacement  of 
the  BS-1  Qelger-Mueller  tube. 

3.  The  "canned"  uni  vibrator  and  voltage  regulator  units 
Z-101  and  Z-201  are  unsatisfactory. 

4.  Calibration  provision  Is  unsatisfactory. 

5.  The  thin  end  window  Geiger-Mualler  tube  Is  unsatis¬ 
factory  as  a  probe,  being  both  Inconvenient  and 

f ragl le . 

1.12.2  Discussion 

greatest  single  Item  of  dissatisfaction  In  the  entire 
project  was  the  Inability  to  obtain  large  scale  operational  employment 
of  the  AH/PDH-27  as  had  been  anticipated.  The  Project  6.1,  Operation 
JAHGLK  import  recommended  that  such  modifications  as  extending  probe 
range,  providing  window  protection,  Improving  carrying  strap,  reloca¬ 
ting  probe  cable,  etc.,  be  made.  The  failure  to  effect  these  lqprove- 
■ents  Is  responsible  for  the  low  acceptability  of  the  AH/PDH-27  at  the 
■evada  Proving  Grounds. 

A  fsw  crude  attempts  were  made  by  the  project  to  improve 
sample  Instruments.  Two  equipments  were  modified  by  reducing  the  trig* 
ger  pair  threshold  voltage  to  0.6  volts  to  extend  the  linear  range  of 
the  BS-1  Gelger-Muedler  tube.  A  10  mr/hr  range  was  desired,  but  only 
about  8  mr/hr  was  obtained  with  negligible  non- linearity.  Another  e- 
qulpment  was  modified  by  replacing  the  BS-1  Qelger-Mueller  tube  with  an 
Anton  #106  and  also  reducing  the  trigger  threshold  voltage  as  noted.  A 
linear  probe  range  was  obtained  to  20  mr/hr  with  a  toted  (non-linear) 


range  of  50  mr/hr.  A  Beckman  MI- 5  probe  was  rebuilt  for  this  equip¬ 
ment.  Radiological  Safety  personnel  interviewed  indicated  some  ap¬ 
proval  of  the  modified  instrument.  It  was  quite  apparent  that  the  end- 
window  tube,  per  se,  is  not  convenient  for  personnel  or  vehicular  beta 
monitoring.  Use  of  a  thin  wall  tube  of  the  Kck-krebs  form  may  reduce 
monitoring  time  by  a  factor  of  two. 

A  persistent  failure  (10  were  noted)  of  the  AH/PDfi-27 
series  was  evidenced  by  the  appearance  of  a  meter  reading  on  all  scales 
in  the  abeence  of  radiation.  The  cause,  uniform  in  all  cases  noted.  Is 
the  loes  of  Insulation  in  the  Z-101  or  Z-201  "plug-in  unit",  the  re¬ 
sult  of  the  deposit  of  a  low  resistance  film  from  the  potting  wax  on 
the  eurface  of  capacitor  C-202,  tube  V-202  or  the  phenolic  base  of  the 
unit  itself,  thus  applying  B  plus  to  the  V-202  grid.  V-202  is  main¬ 
tained  in  conduction  by  the  reduction  of  grid  bias,  and  its  steady 
plate  current  is  metered.  Clean-up  with  a  brush  and  solvent,  or  simply 
by  scraping,  restores  the  unit  to  service. 

Calibration  of  the  27  series  is  very  time  consuming, 
since  each  of  four  decades  must  be  calibrated  independently  and  the 
chassis  replaced  in  the  case  for  exposure  to  the  source.  A  Jig  or 
dummy  case  has  been  designed  to  permit  access  to  the  calibrating  po¬ 
tentiometers  but  this  equipment  was  not  made  available  to  the  project. 

1.12.3  Conclusions 

It  is  concluded  that: 

1.  The  AR/PDB-27  and  27C  would  be  adequate  interim 
radiac  equipments  for  military  use  provided  the 
modifications  suggested  in  the  report  of  Project 
6.1,  JAHCLX  were  made. 

2.  The  beta  probe  is  unsatisfactory  on  grounds  of  con¬ 
venience  in  use  and  sensitivity  range. 

3.  Potting  compound  in  Z-101  and  Z-102  units  is  elec¬ 
trically  unstable  and  a  prime  cause  of  unnecessary 
maintenance. 

4.  Calibration  provisions  are  inconvenient. 

1.12.4  &agPtf>CafoUOfll 

It  is  recommended  that: 

1.  The  beta  probe  be  redesigned  and  field  modification 
initiated  promptly.  A  Oeiger-Mueller  tube  of  smaller 
volume  and/or  shorter  dead  time  is  required.  The 
product  of  volume  and  dead  time  should  be  of  the 
order  of  1/8  to  1/10  that  of  the  BS-1  to  provide 
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linear  response  at  50  mr/hr.  A  aide  window  or 
thin  wall  form  is  recommended.  If  an  end  window 
tube  ie  retained,  window  protection  must  be  provided. 

2.  The  potting  compound  uaed  in  Z-101  and  Z-201  unite  be 
eliminated  or  replaced  by  a  stable  wax. 

3.  A  design  study  be  made  to  improve  calibration  pro¬ 
visions.  for  example,  calibration  potentiometers 
could  be  replaced  by  fixed  resistors  and  calibration 
accomplished  by  adding  two  variable  capacitor#  (one 
for  each  decade  pair)  connecting  the  grid  of  V-102  or 
V-202  to  ground  via  the  range  switch.  External  cal¬ 
ibration  controls  protected  by  water  tight  cape  are 
recommended. 

1.13  BAD  LAC  SIT  AM/PDE-32CXM-2) 

1.13*1  Be  suits 

A  total  of  nine  AN/PDR~32(XN-2)  radlac  instruments  were 
made  available  to  the  project  et  about  midpoint  of  the  operation.  A 
negligible  amount  of  operational  use  was  obtained,  both  because  of  the 
•hort  period  on  alte  end  because  troubles  developed  Immediately  In  the 
proceee  of  putting  the  equipments  Into  service.  lone  of  the  equipment* 
were  successfully  calibrated  or  could  be  kept  operative  for  a  sufficient 
time  to  permit  operational  use  and  evaluation.  Hie  operational  dis- 
orepanolee  observed  during  calibrating  range  operations  follow: 

1.  At  constant  intensity,  the  meter  indication  varied  by 
as  much  as  50  per  cent  for  different  geometric 
orientations  of  the  radlac. 

2.  Random  variations  of  meter  indication  occurred  with 
the  radlacmeter  resting  untouched  on  the  range. 

3.  Light  tapping  with  a  pencil  produced  sudden  changes 
of  mstsr  reading  of  as  much  as  2.5  to  1. 

4.  Some  voltage  regulators  had  Insufficient  range  to 
permit  calibration;  that  ie  maximum  setting  on  the 
regulater  did  not  bring  the  meter  to  full  indication 
of  the  radiation  field  intensity.. 

5.  Some  vibrators  were  in  marginal  operating  condition 
as  received  and  failed  to  start  after  a  few  starting 
cycles.  Bench  adjustment  was  successful  in  every 
case  in  obtaining  dependable  starting. 

6.  Tracking  of  the  radlacmeter  indication  with  the  cali¬ 
brating  gamma  field  was  poor  in  those  cases  in  which 
calibration  at  100  r/hr  and  0.1  r/hr  was  obtainable. 
Maximum  tracking  error  appeared  at  about  5  r/hr 
field. 
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7.  Calibration,  when  obtained,  was  not  in  general, 

■table  from  day  to  day. 

8.  Meter  readability  was  unsatisfactory.  It  was  necea- 
•ary  for  the  calibrator  to  accept  considerable  dose 
on  the  range  in  the  calibrating  process,  in  order  to 
assure  himself  that  readings  were  correctly  obtained. 

9.  Tw>  Instances  of  case  breakage  occurred  from  falls 
of  a  few  feet. 

1.13*2  Discussion 

As  a  result  of  the  lnnedlats  operational  troubles  en¬ 
countered  with  the  AM/PDR-32(XM-2) ,  It  was  considered  necessary  to  In¬ 
vestigate  their  causes  and,  if  possible,  to  put  the  equipment  Into 
operational  order. 

Three  vibrators,  which  had  become  inoperative  were  ad¬ 
justed  on  the  bench,  observing  the  waveforms  with  an  oscilloscope. 

The  element  adjusted  was  the  arrest  or  detent  which  restrains  the  mo¬ 
tion  of  the  "fixed"  contacts.  The  intent  was  to  eliminate  contact 
"bounce"  If  possible  and  to  obtain  a  large  reed  amplitude.  Dependable 
running  and  reasonably  good  waveforms  were  easily  obtained. 

Investigation  of  the  positional  vagaries  of  the  radlac 
disclosed  that  the  vibrator  is  decidedly  geotroplc,  its  frequency  vary¬ 
ing  as  it  is  rotated  about  a  line  parallel  to  the  reed.  Mo  effect  on 
the  regulated  high  voltage  supply  results  from  the  frequency  shift, al¬ 
though  the  current  input  to  the  vibrator  varies  as  much  as  30  per  cent. 
Chopper  contact  frequency  is  identical  with  reed  frequency  and  the 
variation  here  produces  serious  results.  Investigation  of  eight  units 
disclosed  an  average  variation  of  plus  or  minus  1<*  per  cent  in  meter 
current  with  position.  The  resulting  variation  in  meter  indication 
(r/hr)  may  be  as  high  as  70  per  cent. 

The  Oei ger-Mueller  tube  response  is  independent  of  po¬ 
sition,  so  long  ap  it  is  not  in  circuit  with  the  chopper.  However,  in 
its  normal  circuit,  the  positional  variation  of  chopper  contact  fre¬ 
quency  results  in  variation  in  the  time-averaged  Oelger-Mueller  tube 
current.  This  results  from  the  faot  that  there  are  voltage  pulees  on 
the  Oelger-Mueller  tubes  at  the  chopper  frequency.  These  are  10  volts 
hi gh  In  a  10  r/hr  field.  A  change  in  the  chopper  duty  cycle  le  thus 
reflected  through  the  tube  duty  cycle  on  the  time  Integrated  Oeiger- 
^'**H*v  tube  current.  It  may  be  noted  that  the  contact  closure  period 
is  hardly  affected — the  effect  being  due  to  variation  In  repetition 
rate  alone. 


It  was  found  that  some  of  the  equipments  as  received, 
would  respond  to  light  tapping  on  the  case  with  a  large  shift  In  vlbra- 
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tor  frequency,  accompanied  by  a  change  of  2  to  1  or  more  In  Be  ter  indi¬ 
cation.  Oscillographic  examination  disclosed  a  family  of  extra  con¬ 
tact  pulses  associated  with  the  frequency  shift.  It  Is  presumed  that 
the  cause  lies  in  the  excitation  of  stable  higher  modes  of  oscillation 
in  the  reed,  although  the  lack  of  stroboscopic  equipment  made  the 
diagnosis  uncertain.  Tkie  effect  was  cleaned  up  by  adjustment  of  the 
contact  arrest  in  two  equipments. 

lacking  time,  no  investigation  could  be  made  of  the  sta¬ 
bility  of  Oeiger-Mu* Her  tubes  and  corona  regulators  with  reference  to 
long  term  drift  in  characteristics.  These  are  suspect,  since  (a)  the 
meter  scaling  function  (meter  indication  as  a  function  of  meter  current) 
is  not  at  present  identical  to  the  Inverted  sensitivity  function  (the 
radiation  field  at  a  function  of  total  Geigsr-Mueller  tube  currents), 
and  lb)  the  corona  regulators  do  not  in  all  case*  nave  sufficient 
range  to  calibrate  the  Gelger-Muelier  tubes.  It  must  be  presumed  that 
these  two  discrepancies  were  not  present  when  the  manufacturer  shipped 
the  equipments;  thus  the  conclusion  is  inescapable  that  drifts  have 
ocourred. 


Mnor  difficulties  were  experienced  with  operating  con¬ 
trols — erratic  operations  of  the  on-off  switch,  binding  of  the  beta 
shutter  operating  mechanism,  and  meter  light  switches  that  can  be 
turned  on  by  the  weight  of  the  radlac.  The  voltage  regulator  tube  ad¬ 
justing  screw  and  housing  are  not  securely  clamped,  and  during  adjust¬ 
ment  may  move  the  tube  enough  to  short  the  high  voltage  terminal. 
Shorts  also  occurred  on  the  high  voltage  supply  due  to  failure  of  poor 
insulation  on  hook-up  wire  used, 

1.13*3  Conclusions 

The  broad  conclusion  is  inescapable  that  the  AB/PDE-32  is 
enmeshed  in  too  many  unsolved  components  problems  to  permit  sensible 
operational  evaluation  of  the  equipment  as  a  whole.  Conclusions  indi¬ 
cated  by  project  experience  are: 

1.  The  ease  form  factor  design  is  superior  to  any 
rodiacmetar  observed. 

2.  The  case  material  is  not  sufficiently  rugged  for 
military  uee. 

3*  The  vibrator-chopper  unit  is  not  sufficiently  stable 
to  perform  its  assigned  function  reliably. 

<t.  Operating  mechanlams  (controls)  are  unnecessarily 
elegant  and  expensive. 

5.  Gelger-Mueller  tubes  and  voltage  regulating  tubes  are 
possibly  unstable  in  characteristics  with  respect  to 
age. 

6.  Meter  readability  is  poor. 
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7.  Poltage  regulating  tubas  hare  Insufficient  range. 

8.  Development  status  is  an  illogical  mixture  of  highly 
developed  finished  package  engineering  with  unproven 
components  and  circuit  engineering. 

9.  In  summary,  the  AB/PDH-32  is  not  a  technically  ade¬ 
quate  radl&o  instrument  for  military  use  in  its 
present  status. 

1.13>  SgggHBtmUUgfti 

It  is  recommended  that: 

1.  The  basic  design  philosophy  of  the  output  current  am¬ 
plifying  system  and  of  the  high  voltage  regulating 
system  used,  be  reexamined  competitively  with  other 
potential  designs. 

2.  Xx  tensive  stability  studies  be  made  of  (a)  halogen- 
quenched  Go lge r-Mue Her  tubes  employed  and  (b)  the 
adjustable  voltage  regulators. 

3.  A  design  study  be  made,  aimed  at  a  high  stability 
vibrator  drive. 

4.  Metal  or  laminated  plastic  oase  construction  be  con¬ 
sidered. 

5.  Operating  controls  be  redesigned  and  simplified. 

6.  Meter  scale  be  redesigned  for  easier  reading. 

7.  Solution  of  components  problems  and  examination  of 
design  philosophy  be  given  first  priority. 

1.14  mm.  A47?  Pcicms  IONIZATION  CHAHflEB  PQSIMXIXB.  Affl.AMgg 

1.14.1  He suits 

The  #472  Dosimeter  saw  only  limited  use  at  the  Nevada 
Proving  Grounds  by  project  and  senior  Badlologlcal  Safety  personnel  as 
an  adjunct  to  high-dose  quarts  fiber  dosimeters  on  early  survey  and 
other  high  intensity  field  operations.  Comment  of  using  personnel  in¬ 
dicates  that  a  radlac  Instrument  of  this  type  may  have  a  field  applica¬ 
tion  in  the  basic  mission  of  supplying  tactical  information  to  troop 
units  in  nuclear  weapons  operations.  A  desire  was  evidenced  to  develop 
the  unit  in  a  package  which  could  be  carried  in  a  pocket  or  as  an  item 
of  belt  equipment.  It  nay  be  desirable  to  incorporate  this  type  of 
dose  Information  with  a  high  range  dose-rate  information — perhaps  5~10 
r/hr  minimum  indication.  The  instrument  as  delivered  to  the  projeot 
had  too  coarse  resolution  for  Nevada  Proving  Grounds  use,  where  the 
operational  tolerance  is  set  at  3  r»  One  unit  was  projeot  modified  to 
indicate  4  r  total  dose  with  20  mr  scale  graduations  and  this  unit  was 
well  received. 


Units  were  calibrated  after  receipt  found  to  be  quite 
•table  and  reliable.  Calibration  and  alarm  set  controls  were  inconven¬ 
ient  to  use.  Projecting  switch  toggles  and  rewind  knobs  were  objection¬ 
able  since  they  were  easily  snagged  on  clothing,  vehicles,  etc.  —  ac¬ 
cidental  turning  off  or  disturbance  of  dose  indication  resulting.  Bo 
service  failures  occurred  resulting  fron  circuit  malfunction  or  compo¬ 
nent  failures.  Air  operations  and  rough  country  operations  in  vehicles 
resulted  In  no  malfunction  or  damage. 

1.14.2  Discussion 

The  #4 72  is  a  development  radiac  instrument,  rather 
crudely  engineered  and  packaged,  primarily  to  Illustrate  at  tfevada 
Proving  Grounds  a  type  of  radlao  which  has  had  little  developmental  at¬ 
tention.  Better  foresight  in  design  would  probably  havs  resulted  In 
much  acre  extensive  use  during  operation.  Poor  form  factor  resulted 
froa  overemphasis  on  Blnimi sing  the  cycle  increment  of  dose  (5  or  was 
used),  which  required  a  large  ionisation  chamber  of  low  capacity.  A 
suitable  mlcro-relaj  could  not  be  obtained  and  pilot  relaying  was  em¬ 
ployed,  making  further  demands  on  cubage. 

Maximum  dose  indication  was  chosen  at  25  r,  a  figure 
having  some  standing  as  a  possible  military  tolerance.  Bo suiting  dose 
resolution  was  not  satisfactory  for  Hevada  Proving  Grounds  operation 
where  only  about  10  per  oent  of  the  whole  scale  length  was  of  any  util¬ 
ity. 

Calibration  was  performed  on  a  collimated  Co*0  range  by 
timing  a  few  oycles  at  a  known  dose  rate,  and  adjusting  the  spring  ten¬ 
sion  on  the  micro-relay  as  required  to  bring  the  increment  to  5  mr. 

The  operation  is  tedious,  requiring  the  use  of  earphones  to  count  the 
cyeles  and  a  very  critical  adjustment  to  be  made  internal  to  the  ease. 

1.14.3  Conclusions 

It  was  concluded  that: 


1.  The  cycling  ionisation  chamber  dosimeter  is  a  type 
of  instrument  that  may  have  some  troop  operational 
utility. 

2.  The  combination  of  this  instrument  with  high  level 
dose-rate  indication  should  be  further  studied. 

3.  The  current  model  is  excessively  bulky  and  heavy 


1.  Development  of  the  #472  type  of  radlac  be  assigned 
priori ty. 

2.  Means  of  combining  with  high  level  dose-rate  Indica¬ 
tion  be  Investigated.  It  Is  possible  that  relay 
operations  can  be  rate-counted  by  means  of  simple 
rate-meter  circuitry. 

3.  Scale  changing  facility  be  included  in  design  so  that 
the  same  Instrument  is  usable  both  for  nuclear  wea¬ 
pons  test  and  maneuvers,  and  for  wsur  operations. 

4.  Use  of  Igniter  gas  tube  and  hard  tube  trigger  circuit 
relaying  be  investigated. 

1.15  MisrJLt.Annns 

1.15.1  Badiac  Set  AM/PDB-31 

The  radlac  equipment  AJ/FDB-31  was  not  extensively  tested 
for  tvo  reasons1 2  (a)  only  two  instruments  were  available,  (b)  the  dose 
nage  and  resolution  are  completely  unsuited  for  weapons  test  use  at 
the  Nevada  Proving  Grounds. 

1.15.2  Padua  5a; 

One  unit  was  available.  This  radlac  instrument  is  inten¬ 
ded  only  as  a  model  to  illustrate  the  feasibility  of  a  notarises  ra&iao 
equipment  design.  Operation  was  In  general  satisfactory.  The  follow¬ 
ing  recommendations  are  made: 

1.  The  feasibility  of  a  miniaturised  radiacmeter  of 

4  or  5  decades  range,  employing  potentiometer  read 
out  with  message  register  type  drum  dials  Indication, 
be  investigated. 

2.  Design  studies  be  made  of  potentiometer  read  out  sys¬ 
tems,  varying  types  of  threshold  signal  and  dial  in¬ 
dications  to  determine  if  reduction  in  sise,  weight 
or  power  are  available  over  D'Arsonval  meter  read  out. 

1.15*3  Mr  Sampler  Jig  for  Badlac  Set  AK7PD&-2? 

A  plastic  reading  Jig  for  application  to  the  AN/PDB-27 
probe  for  determining  activity  of  air  filter  samples  was  developed  at 
USBBDL  and  submitted  to  Project  6.1.  It  is  adapted  to  filter  holders 
of  the  Chemical  Corps  Portable  Air  Sampler  and  of  the  NBDL  -  General 
lleotrlc  "vacuum  cleaner"  type .  Interpolation  of  sample  activity  be¬ 
tween  known  activities  of  Sr*0  is  made.  No  operational  use  was  ob¬ 
tained—  saoqiles  collected  at  Shots  7  and  8  being  below  minimum  sensi¬ 
tivity  of  the  device,  although  countable  with  good  significance  on  a 
beta  counter  of  40  per  cent  geometry. 


Ii*  commendations  are: 


1.  Jig  be  redesigned  to  Increase  geometry. 

2.  A  Jig  for  use  with  a  thin  w^l  Gelger-husller  probe 
be  designed,  since  this  type  of  probe  is  decidedly 
superior  for  general  purpose  personnel  and  vehicle 
monitoring  work. 

1.16  BAPUC  IMS'JBJKKHTS  -  cmrc^i. 

1.16.1  Conclusions 


__ 1 1 a  tvAtJ?f  pr#,dat  tin«.  there  are  no  radlac  instruments  a- 
yallable  to  the  military  services  which  can  be  considered  entirely  sat- 

*5*C‘°ry  f°5.  t?*elr  U8e*  There  &re-  however.  instruments  currently  In 
production  trtilch,  with  relatively  minor  modifications,  are  adequate 

lnd*IhT  AM/Pr^a^A^'V”  th*  the  AB/PDa-2?  series, 

and  the  AH/PDH-18.  Although  these  instruments  are  inadequate  as  stan- 

dard  Items  due  to  size,  weight,  range,  complexity  of  circuit,  produc- 

°th°r  r**,on8'  they  are,  on  a  limited  basis  at  least, 
available  to  the  armed  forces;  and  they  will  measure  radiation. 

In  recent  months  considerable  work  has  been  done  on 
■lnlaturisatlon  and  simplification  of  radlac  Instruments.  Hesults  ln- 

®  ®le*rlf  t?at  8ma11*  relatively  Inexpensive  Instruments  can  be 
produced  which  will  meet  military  requirements. 


1.16.2  gecoaxendatlons 

.  v-  U  18  ” co mended  that  the  modifications  outlined  in  this 
report  be  made  on  the  AH/PDB-T13,  AB/PDB-27  series,  and  the  AB/PDB-18 
In  order  to  provide  the  military  services  with  adequate  interim  Instru¬ 
ments.  It  Is  felt,  however,  that  no  major  development  work  should  be 
done  on  any  of  these  Instruments  and  they  do  not  warrant  the  expenditure 


**  *■  father  re cobie ended  that  emphasis  be  placed  on  the 
development  and  production  of  simple,  light-weight,  Inexpensive  survey 
instruments.  All  Instruments  presently  being  developed  by  or  for  th* 
ill tary  services  should  be  reconsidered  competitively,  with  the  inten¬ 
tion  of  determining  how  military  requirements  can  be  met  in  the  shor- 
test  tins  with  a  minimum  of  effort  and  expense. 


CHAP  IBB  2 


BYAliUATION  OF  DOS  IMBIBES  A  HD  ASSOCIATED  IOUIPMINT 


2.1  ABSTRACT 

Bine  dosimeters,  or  associated  components,  of  current  mllltsry 
Interest  were  tested  at  the  Nevada  Proving  Grounds  during  operation 
TUMBLER-SNAPPIR.  Results  indicate  that  none  of  the  dosimeters  tested 
are  entirely  satisfactory  for  military  use.  The  DT-65/PD  with  its  as¬ 
sociated  holders,  PB-65O/PD  and  PH-656/PD,  is,  however,  satisfactory 
for  Interim  use. 

Hie  charger  PP-3 540/PD  was  subjected  to  limited  tests,  for  the 
oondltions  that  existed  at  the  test  site,  it  operated  satisfactorily. 

2.2  QBJBCTIYE 

The  dosimeter  phase  of  Project  6.1  was  conducted  in  order  to  sub- 
Jeot  those  dosimeters  of  present  military  Interest  to  the  high  dose 
rates  and  the  energy  spectrum  characteristic  of  an  atomic  siploslon. 

It  was  desired  to  determine  the  aoouraey  of  dose  indication,  as  com¬ 
pered  to  a  standard,  and  the  consistency  of  the  Indication  among  dosi¬ 
meters  of  the  same  type.  Both  development  and  production  type  dosi¬ 
meters  were  tested. 

2.3  BACKGROUND  AMD  THEORETICAL  DATA 

The  dosimeter  evaluation  program  Is  a  continuation  of  the  tests 
begun  at  Operation  OEUNHOUS1  and  continued  at  Operation  BUSIER- JANGU. 
The  development  types  of  dosimeters  tested  are  those  presently  being 
exuined  as  part  of  the  Army  Signal  Corps  dosimeter  program,  with  the 
exception  of  the  Taplin  dosimeter,  which  is  being  developed  under  the 
auspioes  of  the  Army  Chemical  Corps. 

2.4  INSTRUMENTATION 

2.4.1  DT-61/PD  Photographic  Dosimeter 

The  DT-65/PD  Photographic  Dosimeter  is  a  "dry"  developing 
device  using  the  Polaroi d-Land  process.  The  dosimeters  used  on  this 
operation  provided  dose  readings  from  25  r  to  675  r  in  12  non-uniform 
steps.  Readings  are  obtained  by  comparing  the  darkening,  due  to  radi¬ 
ation,  of  a  photographic  emulsion,  with  a  step  wedge.  This  dosimeter 
Is  presently  under  production. 
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Th«  DT-64/PD  Photographic  Dosimeter  la  Identical  In 
operation  with  the  DT-65/PD.  The  range,  however,  is  1  r  to  60  r.  This 
doslme  ter  la  atlll  under  development  and  not  conslderad  readjr  for  pro¬ 
duction.  r 

2*^*3  PB-65Q/PD  Do  alee  ter  Holder 


df,lmet8r  hold«r  PH-650/PD  la  a  plaatlc  holder  for 
use  with  the  Polaroid  type  photographic  dosimeters.  It  la  the  non-de¬ 
veloping  counterpart  of  the  PH-656/PD  metal  dosimeter  holder  In  that  it 
doea  not  contain  means  for  squeeilng  the  chemical  pod  and  spreading  the 
developing  ohemlcale.  It  la  dealgned  to  carry  three  dosimeter  plaques. 
The  top  portion  of  the  holder  is  reinforced  with  metal  to  prevent  the 
chemical  pod  from  being  crushed  while  the  dosimeter  la  worn. 

2.4.4  Tap  11  n  Dosimeter 

The  Taplln  dosimeter  la  a  step  type,  color-change  dosl- 

,!Ur  Tlal*  ooaUlttla«  *■  two-phaae.  chloroform 

nd  water-alcohol  system  giving  dosage  stepa  of  $0,  200,  400  and  600  r. 
The  color  indication  is  produced  hy  a  PH  indicating,  aqueoua  dye.  The 
dosimeter  also  contains  t»  control  vials  reproducing  the  colors  befow 
and  after  the  change  resulting  from  gamma  radiation.  The  color  change 
is  based  on  an  end  point  reaction  and  thus  reading  the  dosimeter  re-^ 
quires  only  recognising  the  change  of  color  and  not  Interpretation  of 
shades  of  the  same  color.  On  the  Inside  of  the  aluminum  case,  which 
ouses  the  six  glass  vials  described,  the  dosimeter  has  a  control  "spot* 
which  changes  from  pink  to  white  if  the  vials  have  been  subjected  to 
sufficient  lieht  to  cause  erroneous  readings  as  a  result  of  the  chloro- 
forn  having  broken  down.  The  dosimeter  Is,  however,  relatively  insen¬ 
sitive  to  both  heat  and  light  In  its  present  package. 

PT-51/PD  Color  Changing  Crvatai 


The  DT-51/PD  color  changing  crystal  dosimeter  Is  a  de¬ 
velopment  form  of  a  potassium  bromide,  F-center  coloration  system.  It 
le  designed  to  have  a  range  of  approximately  0-600  r.  The  color  range 
resulting  from  radiation  ie  determined  in  two  says.  The  color  of  th T 
eryetal  la  compared  with  standards  in  a  small  portable  comparator.  The 
color  change  of  the  crystal  may  also  be  determined  by  a  photo-electric 

thl  oryluii  tha  *ttanuatlon  •  Ught  beam  In  passage  through 

2.4.6  PT-67/PD  Cond\x:  ti  on  taw 


The  DT-67/PD  conduct! 


on  crystal  dosimeter  Is  also  potas- 


alum  bromide.  It  ia  ma da  up  of  small  crystals  In  a  glass  rial.  Sub¬ 
jecting  tho  crystals  to  radiation  raaulta  in  alectron  trapping.  After 
exposure,  tha  trapped  alactrona  are  axel  tod  Into  tha  conduction  band  by 
an  Infrarad  aourco  and  tho  photoconductlva  change  la  measured.  The 
reading  la  then  proportional  to  the  radiation  doaa.  The  range  of  tha 
dosimeter  la  approximately  0-350  r. 

2.4.7  Pj>Ubrioa-Ho«?» 

The  Patterson-hoos  "Atometer"  ia  a  color  changing  chloro¬ 
form  eolution.  When  subjected  to  radiation,  hydrochloric  acid  la  form- 
ad  and  the  color  of  the  solution  changes  from  yellow  to  red-yellow. 

Tha  color  of  the  solution  la  compared  with  standards  provided  on  tha 
package  of  the  dosimeter  to  provide  atepa  of  50,  130,  400  and  600  r. 

2.4.8  PhotPhar 

Another  type  of  dosimeter  tested  was  a  development  model 
of  a  Patterson-Mooa  Infrared  photo-fluorescent  phosphor.  Gamma  radia¬ 
tion  oauaea  electron  trapping.  When  exclded  with  Infrared,  the  dosi¬ 
meter  fluoresces.  The  yield  of  fluorescent  radiation  is  asaaured  by  a 
photos  lac  trio  reader  and  the  reading  calibrated  in  terms  of  gamma  dose. 

2.4.9  Dosimeter  Charger  PP-3  54C/PD 

A  portable  batteryless  dosimeter  charger,  the  PP~354c/PD, 
was  given  very  limited  tests.  It  is  a  miniature,  pock* t  device,  ap¬ 
proximately  1"  x  2"  x  2$",  using  a  hand  operated,  friction  electro¬ 
static  generator  to  charge  fiber-electrometer,  self- Indicating  dosi¬ 
meters.  The  dosimeter  being  charged  is  read  in  the  charging  position 
by  holding  it  up  to  the  eye  and  allowing  light  to  pass  through  the 
charger  and  dosimeter  from  the  bottom. 

2.4.10  Exposure  Standards 

In  order  to  determine  the  amount  of  radiation  to  which 
the  dosimeters  were  exposed,  it  was  necessary  to  choose  a  standard  to 
be  placed  at  each  exposure  station.  The  standard  chosen  was  the  con¬ 
ventional  film  badge  in  the  National  dureau  of  Standards  holder.  For 
more  Information  see  the  report  of  Project  2.1,  Operation  VJMBLKR-SSAF- 
F*l. 


2.5  OFIKATION 

The  dosimeters  to  be  tested  were  attached  to  stations  as  shown  in 
Figure  2.1.  A  1 / 16 *  aluminum  shield  was  used  to  protect  the  dosimeters 
from  thermal  and  blast  effects.  lhe  dosimeter  stations  were  positioned 
along  a  line  from  ground  sere  at  distances  determined  from  predicted 
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doae-dl  ■  tance  curves  to  give  deal  rad  doeee.  fourteen  stations  vara 
need  to  obtain  a  aufflciant  range  of  doaaa  between  1  r  and  1000  r.  pra- 
dlotad.  To  determine  the  doaaa  to  which  tha  dosimeters  vara  subjected, 
dantal  I- ray  film  packets  in  KBS  holdara  vara  placad  within  tha  alumi¬ 
num  ahlalda  with  tha  doalmatara. 

Tha  doalmatara  and  atandarda  vara  poaltlonad  In  tha  atatlona  on 
tha  day  bafore  a  ahot  and  vara  recovered  on  ahot  day  ns  aoon  aa  poaaibla 
aftar  detonation.  This  was  dona  for  ehcta  three  through  eight  of  tha 
TOkBLKR-SNAPPlR  aerie  a. 

Tha  dosimeters  vare  read  as  aoon  as  vaa  practical  after  eaoh  shot. 
In  order  to  minimice  human  error,  eaoh  self-indicating  do  nine  tar  was 
read  by  5  bo  10  people.  Tha  data  thua  obtained  vaa  organised  in  auch  a 
way  aa  to  show  tha  accuracy  of  the  dosimeter  compared  to  the  standard 
and  tha  oonalatancy  within  dosimeters  of  ths  same  type. 

2.6  ET-65/PD  PHOTOGRAPHIC  DOSIkNgB 

2.6.1  Rasul ta 

Approximately  94  per  cent  of  tha  DT-65/PD'a  exposed 
(about  2000)  gave  does  readings  within  plus  or  minus  25  per  oent  of 
their  own  mean  reading  at  a  given  exposure.  Also  thoae  dosimeters 
vhloh  raoalvad  approximately  25 0  r  or  lass  agreed  within  plus  or  minus 
25  P*r  cent  of  tha  value  recorded  by  ths  National  Bureau  of  Standards 
badge  for  tha  same  exposure.  However,  thoae  dosimeter*  which  received 
more  than  350  r  gave  dotes  lees  than  those  recorded  by  the  National 
bureau  of  Standards  badges.  Tha  error  Increased  with  the  dose,  giving 
an  error  of  50  per  cent  at  600  r.  This  Is  shown  graphically  In  figure 
2.2.  Table  2.1  ahovs  the  data  from  Shot  3  In  the  form  In  which  the 
data  wae  tabulated. 

The  reading  of  the  DT-65/PD'a  waa  made  somewhat  difficult 
*7  tha  fact  that  the  sanaltiva  strips  In  the  dosimeter  did  not  glv* 
true  shades  of  black  or  gray,  but  contained  a  pink  tinge.  Data raining 
tha  does  reading  required  matching  shades  of  two  slightly  different 
oolors,  and  not  shades  of  the  same  color.  Leas  than  ^  of  1  per  cent  of 
the  DT-65/H>'e  tested  had  failures  of  ths  chemical  poda. 

2.6.2  eiifi.uiiloa 

Vhen  It  vaa  learned  that  the  DT-65/PD'*  were  giving  low 
readings  at  the  high  doeee,  the  manufacturer's  calibration  waa  checked 
by  exposing  groups  of  the  dosimeters  to  various  doeee  from  a  Cobalt  60 
source.  The  dosimeter*  thua  exposed  agreed  with  the  manufacturer 'a 
calibration  without  a  single  discrepancy.  This,  coupled  with  the  faot 
that  those  dosimeters  which  received  the  high  doses  were  exposed  to 
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SURED  BY  DT- 65/PD  ( 


higher  doae-rates,  lndlcatea  that  thia  doaimeter  any  ha  aubjeot  to  rata 
dependence. 


The  results  of  thl a  teat  bare  been  paaaed  on  to  the  lntereated 


agency  for  investigation. 
2.6.3  cttttglUii.OM 


The  DT-65/PD  It  an  ads qua t«  interim  dosimeter.  The  con¬ 
sistency  of  the  dosimeter,  its  accuracy  up  to  doaee  of  350  r  and  lta 
alapllolty  make  it  worthwhile  for  uoo  at  a  military  dosimeter  at  the 
present  time.  However,  it  cannot  in  its  present  form  be  considered  as 
the  final  answer  to  the  dosimeter  problem. 

2.6>  Sec  emendations 

It  is  recommended  that  the  Investigation  of  the  failure 
of  the  DT-65/PD  at  the  high  doses  be  given  high  priority.  It  is  also 
reoommended  that  when  the  problem  is  solved,  this  dosimeter  be  con¬ 
sidered  competitively  with  other  dosimeters,  taking  into  consideration 
production  status,  oost,  simplicity,  etc. 

2.7  PT-64/FD  PHOTOQBAPHIC  PQS1MET1R 

2.7.1  He suits 

The  results  of  the  exposure  of  the  DT-64/PD  sure  given  in 
graphical  form  in  figure  2.3.  Approximately  53  per  cent  of  the  dosl- 
meters  tested  gave  readings  within  plus  or  minus  25  per  aent  of  the 
IBS  reading.  In  one  case  as  many  as  one  half  of  the  dosimeters  at  a 
given  exposure  gave  values  67  per  oent  in  error  of  the  IBS  value. 

Table  2.2  gives  the  results  of  exposure  for  Shot  3. 

2.7.2  Discussion 

The  dosimeters  tested  did  not  show  a  pink  tinge  as  did 
the  DT-65/PD  and  consequently  were  easier  to  read.  The  poor  reproduci¬ 
bility  was,  therefore,  attributed  to  response  of  the  emulsion  and  not 
error.  It  was  known  before  the  test  that  the  amount  of  development 
work  done  on  the  DT-64/PD  was  somewhat  less  than  that  done  on  the  DT- 
65/HD,  however  the  test  was  performed  to  determine  the  present  status. 

2.7.3  Conclusions 

The  results  of  the  test  of  the  DT-64/PD  photographic  dosi¬ 
meter  Indicate  that  it  has  not  been  developed  to  tbs  point  where  it  can 
be  considered  satisfactory  for  interim  use. 

2.7.4  Hecommendatlons 

In  view  of  the  present  military  requirements  and  the  sta¬ 
tus  of  the  development  of  the  DT-64/FD,  it  is  recommended  that  oareful 
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TA3LS  2.2 
Be suits  DT-64/PD 


consideration  be  given  before  placing  more  money  or  effort  toward  per¬ 
fecting  this  dosimeter. 

2.8  PH-6 SO /PD  DOSIHHTSB  H0LD1B 

2.8.1  Be  suite 

Dosimeters  exposed  In  the  plastlo  holder  PB-650/PD  gave 
Identical  results  with  those  exposed  In  the  metal  holder  PH-656/PD.  In 
eases  where  holders  were  subjected  to  excessive  thermal  radiation,  the 
dosimeters  In  plastlo  holders  survived  better  than  those  In  metal  hol¬ 
ders. 


2.8.2  Discussion 

Dosimeters  DT-65/PD  were  exposed  to  the  same  doses  and 
under  the  same  conditions  In  both  the  metal  self-developing  holder  ffl- 
6 56/PD,  tested  at  BUS  1XR- JANG  IX,  and  the  plastic,  non  self-developing 
holder  PH-650/PD.  In  no  case  could  a  difference  be  detected  between 


those  doilutori  exposed  in  the  PH-656/PD  and  the  PH-650/PD.  In  eaaaa 
vbere  the  dosimeters  ware  exposed  to  thermal  radiation  sufficient  to 
cause  heat  damage  to  the  dosimeter  element  in  the  metal  holder,  those 
dosimeters  in  plastic  holders  were  not  similarly  affected.  Although 
the  plastic  holders  were  fused  and  burned  on  the  outside,  the  dosimeter 
was  not  affected.  This  resulted  from  the  poor  heat  conductivity  of  the 
plastic  and  the  short  duration  of  the  thermal  radiation.  The  heat  re¬ 
quired  to  damage  the  plastic  holder  beyond  use  would,  in  every  case, 
have  caused  serious  casualties  to  personnel. 

So  tests  were  made  on  the  PH-650/PD  with  reference  to 
ruggedness,  serviceability,  and  ability  to  withstand  normal  use  and  a- 
buse.  These  tests  are  presently  being  conducted  by  Army  field  Porces. 
However,  the  models  used  at  the  Hevada  Proving  Grounds  were  reinforced 
as  a  result  of  previous  tests  by  Army  field  forces  to  prevent  the  break¬ 
age  of  pods  in  normal  use. 

2.8.3  CqaclmlttflH 

It  is  concluded  that  the  Dosimeter  Holder  PH-65O 1* 
satisfactory  for  use  with  the  photographic  dosimeter  DT-65/PD  with  re¬ 
spect  to  ite  reeponee  to  the  energy  spectrum  of  an  atomic  detonation. 

2.8.4  Become  ndatlons 

It  is  recommended  that  the  production  and  procurement  of 
the  PH-650/FD  be  given  priority  coneietent  with  the  application  of  the 
photographic  dosimeter  DT-65/PD. 

2.9  IAFLIB  DOSIMETER 

2.9.1  He  suits 

Model  X  of  the  T^lln  Dosimeter  wae  tested  at  Shots  4 
and  5,  end  models  X  and  f  were  tested  at  Shots  7  and  8.  Be suits  are 
given  in  Table  2.3* 

2.9.2  PJLmixLaa 

The  model  X  dosimeters  were,  when  exposed  to  Shots  4  and 
5,  the  latest  models  available  for  test.  However,  when  it  was  shown 
that  the  dose  indicated  by  these  dosimeters  for  Shots  4  and  5  w*r*  con¬ 
siderably  lower  than  that  recorded  by  the  standard,  certain  changes 
were  made  in  the  dosimeter  by  the  manufacturer.  The  corrected  dosi¬ 
meter  wae  made  available  to  the  project  as  model  f.  These  dosimeters 
were  exposed  to  Shots  7  and  8. 

It  will  be  noted  from  the  results  that  in  many  oases 
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theae  doalaetera  war#  naither  accurate  nor  oonalatant.  Doalaetera  ex- 
poaad  to  tha  eame  doaa  varied  by  aa  many  aa  thraa  atapa.  Model  J  wae 
eomewSat  aora  oonalatant  than  model  X  but  vaa  atlll  lacking  In  accura¬ 
cy. 

Tha  packaging  of  tha  doelmeter  la  fairly  rugged,  but 

bulky. 

2.9.3  9ga slmlttaa 

Tha  Thplln  Doalmatar  la  not.  In  lta  praaant  development 
atatua,  aatl  a  factory  for  military  uaa. 

2.9.4  Baoonaandatlona 

It  la  raoommandad  that  the  development  of  the  Thplln 
Doalmatar  be  continued,  oonalatant  with  the  military  doalmatar  program 
aa  a  whole. 

2.10  DT-S1/PD  CO  LOS  C  HA  NO  I  M3  CSTSIAL  DOSIMSTKS 

2.10.1  Haaulta 

Approximately  40  DT-51/FD  doaimetara  ware  taatad  at  Shot 
3.  Tha  reaulte  are  given  in  Table  2.4.  Approximately  69  par  oant  of 
the  doalaatera  read  within  25  par  oant  of  the  XBS  film  badge  reading. 

After  Shot  3  theaa  cryatale  became  wet  and,  being  hygro- 
aoopic,  failed  to  perform  aatiafaetorily  aubae quant  to  that  time. 

2.10.2  Piiquiiiaa 

A  dlaadvantage  of  the  DT-51/FD  la  that  it  la  aubject  to 
molatura.  Onoe  fogged  by  moiature,  they  fadled  to  give  aatlafaotory 
reaulte. 


2.10.3  CQMlaflgai 


The  reaulte  Indicate  that  the  DT-51/PD  In  lta  praaant 
form  la  not  oatiafactory  for  military  uaa. 


2.10.4 


It  la  recommended  that  propoaed  work  on  the  DT-51/PD  bo 
reconaldered,  conalatent  with  the  doalmatar  program  aa  a  whole. 


TABUS  2.3 

Be suits,  Tsplla  Dosimeter 


2.11  E1-627EE.  .fiflMqPTion  CBTSTAh  posimbtjui 

2.11.1  Bo  suits 

Approximately  30  DT-67/PD  Dosimeters  war*  exposed  to  iMk 
of  fir*  shots.  Ikble  2.5  ahowa  the  typical  reaulta  obtalnsd.  The  dose 
ladioatad  by  tha  doalmetara  exposed  to  the  bomb  spectrum  gave  reaulta 
«p  to  70  par  cant  higher  than  tha  standard  KBS  film  badges.  The  re¬ 
sults  ware  not  conalstant.  however. 

2.11.2  Dlacuaalon 

Ihe  doalmetara  taatad  were  calibrated  before  exposure 
with  a  Cobalt  60  source.  After  exposure,  the  calibration  waa  checked, 
again  with  Cobalt  60.  and  waa  in  agreement  with  the  first  calibration. 
The  high  reading  obtained  by  exposing  the  dosimeters  to  the  bomb  spec¬ 
trum  would,  then.  Indicate  that  the  crystals  are  not  energy  independent. 

2.11.3  Cgasluflaa 

The  Dosimeter  DT-67/PD  is  not,  in  its  present  develop- 
sent  status,  satisfactory  for  military  use. 

2.11.4  Becomes ndatlona 

It  is  recommended  that  the  proposed  development  work  be 
reconsidered  consistent  with  the  dosimeter  program  as  a  whole. 

2.12  PATTKBSOK-WQQS  "ATOMS TaB* 

2.12.1  Besults 

The  "Atometer"  was  exposed  to  Shota  3  and  5.  The  results 
ar#  In  Table  2.6.  The  readings  are  neither  consistent  nor  accu¬ 

rate.  The  difference  in  color  between  steps  is  not  sufficient  to  per¬ 
mit  acourate  reading  of  the  dose  registered.  The  packaging  was  not 
sufficisntly  rugged  for  normal  handling. 

2.12.2  £iacu»«iufl 

The  greatest  difficulty  encountered  with  the  "Atometer" 
was  in  determining  the  color  matching.  In  many  cases  two  observers 
read  the  dose  indicated  by  a  difference  of  two  steps.  It  was  found 
that  color  blind  people  could  not  read  the  dosimeters  at  all. 

Much  difficulty  was  experienced  with  the  packaging.  In 
•  number  of  oases  the  fluid  had  leaked  out  of  its  container. 
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TAJ  LI  2.5 

I*  suits,  DT-6?/PD  Conduction  Crystal  Do  si  ns  Ur 


Sta.  Io. 

Crystal  Io. 

mm 

8 

53 

250 

195 

428.2 

1/4 

>250 

— 

46 

210 

4  7.7 

49 

180 

-7.7 

64 

>250 

— 

172 

9 

170 

105 

65 

461.5 

62 

90 

438.5 

38 

111 

471.0 

33 

111 

+71.0 

51 

90 

438.5 

63 

— 

— 

23 

105 

+61.5 

2.12.3  Sqaalmlaat 


Tfas  Pattsrson-Moos  "Atoms tar*  Is  entirely 
for  military  uss. 


uaattsfaeUry 


2.12.4 


It  Is  recommended  that  the  "Atoms tor”  not  bs  oonsldarsd 
for  ml 11 tary  uss . 


2.13  PA  TORSO  B-MOOS  PHOSPHOR  nosiMlT^ 


2.13.1  Bs suits 


6,  7,  and  8. 
could  bs  mads 
film  badges. 


The  Pattsrson-Moos  Phosphor  Doslmstsr  was  Ustsd  at  Shots 
The  results  wars  so  Inconsistent  that  no  correlation 
between  ths  dose  readings  and  ths  values  given  by  the  IBS 
Table  2.7  shows  ths  data  for  Shot  6. 


2.13.2  DjtaUllUfl 


The  results  show  that  the  Patterson-Moos  Phosphor  Dosi¬ 
meter  Is  neither  oonslstent  nor  accurate.  It  Is  realised,  however, 
that  the  element  tested  Is  In  an  early  development  stage.  It  would 


TABU  2.7 

Besults,  Fat  tar son-Mo os  Phosphor  Dosimeter 


IB  IB  'Tv * f*T^BI 


not  have  boon  tested  If  the  facilities  had  not  boon  provi dod  for  toot¬ 
ing  othor  devices. 

2.130  CgaclMloat 

The  Patterson-Mooa  Phosphor  Dosimeter  In  lta  prosont 
forsi  io  not  adequate  for  military  use. 

2.13.4  HtgQ«iMa<U.tLaai 

It  is  recommended  that  the  military  participation  in  the 
development  of  the  Patterson-Mooe  Phosphor  Dosimeter  bo  roeonoiderod 
ponding  clarification  of  the  dosimeter  program  as  a  whole. 


2.14 


2.14.1  Results 


Conclusive  results  cannot  be  obtalnad  from  the  Halted 
testing  performed  on  this  device.  However,  for  the  condition!  that  ex- 
ieted  with  reepeot  to  humidity.  temperature,  etc.,  and  with  the  limited 
»ee ,  no  falluree  resulted.  The  size  and  operational  simplicity  are  ez> 
eellent. 


2.14.2  Discussion 

Ho  program  for  testing  fiber  type  dosimeters  was  eon- 
duo  ted  as  a  part  of  Project  6.1  and  no  opportunity  for  extensive  and 
eontlnuous  use  were  available.  The  chargers  were  used  to  servloe  those 
fiber  dosimeters  which  were  used  as  a  part  of  other  project  functions. 

2.14.3  Conclusions 

The  Dosimeter  Charger  PP-354C/PD  is  superior  in  siss  and 
convenience  to  any  charger  presently  available.  The  unit  was  used 
sufficiently  to  determine  Its  dependability  or  maintenance  problems, 
■ovever,  there  was  no  evidence  to  lndloate  that  it  is  deficient  in 

those  respects. 


2.14.4 


It  is  recommended  that  full  testing  of  the  Charger  PP- 
354C/PD  be  conducted  to  determine  its  adequacy  for  military  use. 

2.15  POSIHITEBS  -  Q1HXRAL 

2.15.1  Conclusions 

Hone  of  the  dosimeters  tested  can  be  considered  entirely 
satisfactory  for  military  use.  The  DT-65/TD  with  its  metal  and  plastic 
holders  can  be  considered  satisfactory  for  interim  military  use  and  is 
the  nest  promising  of  any  dosimeter  tested  at  this  operation.  The 
failure  of  this  dosimeter  above  approximately  350  r,  not  evident  In 
fNTltti  models  beoause  of  their  lower  ranges.  Indicates  that  further 
analysis  Is  required. 

It  may  be  stated  further  that  there  Is  no  doelmeter  a- 
T*i lable  which  can  be  considered  entirely  adequate  for  military  use. 
fhs  DT-60/TD  phoephate  glaes  dosimeter  gave  excellent  results  during 
its  preliminary  testing  at  BUSTKH  and  shows  promise.  However,  it  Is 
still  under  dsvelopment,  and  was  not  available  for  further  teetlng  at 
this  operation. 
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It  it  recommended  that  all  dosimeters  presently  oader  de¬ 
velopment  for  or  consideration  of  the  military  services  he  analysed 
competitively  with  respeet  to  oost,  status,  feasibility,  ete.,  in  order 
that  a  more  coordinated  dosimeter  program  will  result*  It  is  suggested 
that  the  requirements  for  a  dose  measuring  devloe  be  made  more  fin  to 
guide  those  agenoies  engaged  in  these  activities.  Tor  instance,  a  de¬ 
cision  should  be  made  as  to  whether  or  not  a  step-type  dosimeter  is 
satisfactory,  and  if  so,  what  the  steps  should  be.  It  is  felt  that  the 
Polaroid  dosimeter  problem  eould  be  simplified  oonsldenbly  by  going  to 
four  or  six  steps,  for  example.  If  twelve  steps  are  required,  other 
dosimeters  may  automatically  beoome  impractical,  dll  of  the  available 
facts  should  be  oonsidered  to  reduce  cost  and  eliminate  duplicate 
effort. 


'ELLlM  n  i  ,r  .  , 
h  "'*'*11 


CHAPTER  3 

RAPID  ^MTAT.  yreygy 


3.1  abstract 

On  Shot  7  of  Operation  SNAPPER  a  rapid  aarlal  survey  of  the  con¬ 
taminated  area  was  conducted  using  an  LC-126  Llaleon  type  aircraft  and 
existing  portable  military  radiac  equipment.  The  reeulte  obtained  In¬ 
dicate  that  using  a  survey  meter,  euch  ae  an  AN/PDB- T1S  or  AH/PDB-18 
and  a  stop  watch  It  la  poeslble  to  determine,  well  within  an  order  of 
ma^nl tude ,  the  contamination  on  the  ground  at  a  given  spot.  This 
method  ahowe  promlae  for  making  an  Initial  poet-ehot  eurrey  for  a  field 
commander,  a  radiological  safety  organieatlon.  or  civil  defense. 

3.2  objactite 

The  objective  of  the  rapid  aerial  survey  was  to  further  develop 
the  technique  employed  during  Operation  JAH&US  to  determine  centers  and 
extent  of  ground  contamination  together  with  orders  of  magnitude  of 
these  contaminated  areas.  It  was  desired  to  further  simplify  the  e- 
qulpment  by  performing  the  survey  using  only  an  AI/PDR-T1B  and 

a  stop  watch.  The  purpose  of  developing  such  a  technique  is  to  point 
***  *  “thod  for  a  survey  by  which  a  field  commander  can  arrive  at  a 
artse  4*t*n,laation  of  radiological  hasards  that  exist,  should  the  need 

3.3  MCWRQUm)  A  BP  THEORETICAL  DATA 

t!fhnl^f°r  ci“ductins  a  raPid  aerial  survey  was  employed 
during  Operation  JAKJU.  The  agreement  attained  with  readings  taken  on 
tae  ground  by  other  independent  means  was  sufficiently  good  to  warrant 
further  thought  and  testing.  See  report,  Projeot  6.1,  Operation  JANGLE. 

INSTRUMENTATION 

The  following  equipment  was  used  in  conducting  the  survey: 

A  standard  Radiac  Training  Set  AI/FDR-T1B 

A  Radiac  Training  Set  AI/PDR-T1B  modified  to  record  the  meter 
reading  by  feeding  the  output  through  a  d.e.  amplifier  to  a 
recorder. 

A  Radiac  Set  AB/PDB-18  modified  as  the  above  AI/FDB-T1B. 


1. 

2. 


3.5 


gggBATIOfl 


„  •  D/pnn  0l0!lCal  BUrT*y  n'  con4uct*d  u.in«  an  LC-126  aircraft, 
an  AS/PD.R- TIB ,  and  a  atop  watah. 


In  order  to  determine  the  contamination  at  a  given  point  on  the 
cround.  It  la  necoaaa ry  to  fly  over  tha  apot  at  throa  or  mora  altitude, 
and  uaa  tha  values  obtalnad  to  plot  a  curve  which,  whan  axtrapolatad 
downward,  give.  a  value  for  tha  dose-rate  at  tha  daairad  point. 


Jha  actual  pattern  need  la  a  tactical  altuation  dependa  on  tha 
information  daairad  and  tha  terrain.  During  thia  operation  it  waa 
nacaaaary  to  limit  the  survey  in  order  to  remain  within  the  tolerance 
the  Radiological  Safety  Organisation. 


In  order  to  tie  down  tha  doaa-rata  aaaauraaanta  to  apaolfio  polnte 

M0'mry  t0  fl*  pattern  employing  conetant 
apaed,  altitude,  and  direction  for  each  leg.  During  tha  operation 
ualng  only  a  survey  mater  and  a  atop  watch,  it  waa  nacaaaary  to  aalaet 
a  point  on  tha  ground  aa  a  aero  poai tion.  Taking  readlnga  at  apecifio 
time  in terrain,  5  aaconda  In  thin  caaa.  tied  all  readlnga  to  apaolfio 
polnta  on  the  ground.  (Sea  fig.  J.l). 


To  proride  a  check  for  tha  raaulta  obtalnad  two  automatic  re- 
eordlng  .qulpm.nt.  were  uaad.  An  AI/PDB-lUJ  and  an  AI/PDH-18  ware 
modified  a lightly  to  allow  tha  aignal  at  tha  meter  to  be  recorded.  In 
thin  oaaa  a  aero  time  point  and  tha  time  baae  of  the  recorder  chart 
ware  uaad  to  tie  down  tha  recorded  Taluaa  to  apecifio  polnta  on  tha 
Cround •  ' 


the  apead  of  tha  plan,  permit,  aurray  of  high  doaa-rata  area, 
without  subjecting  tha  operatora  to  largo  doaea.  Although  high  doae- 
ratee  ware  encountered  tha  doaea  obtalnad  ware  approximately  2  r. 

3.6  MSOLTS 

figure  J).2  ahowa  a  graphical  oomparlaon  of  tha  raaulta  obtained 
ualng  tha  recording  equipment  and  that  obtained  ualng  a  radlacmeter  and 
*  of  both  ourrea  waa  obtalnad  from  a  reading  on 

tha  AI/PuH-18  baoauaa  of  1 ta  range.  The  ralua  of  tha  contamination  at 
ground  laral  can  be  obtalnad  from  the  peak  readlnga  and  tha  reading, 
near  tha  peak.  However  the  value,  on  both  aide,  of  tha  peak  are  not 
sufficiently  accurate  for  auch  an  extrapolation.  Baoauaa  of  the  ahort 
tine  Involved  In  flying  over  tha  area,  range  .witching  la  not  practical. 
Thle  mean.  It  la  nacaaaary  to  ohooae  that  meter  ecale  In  which  tha 
monitor  la  intaraatad.  The  raaulta  ahown  were  obtalnad  with  tha  TIB  an 
tha  50  r/hr  ecale.  One  poeelble  aolution,  which  ahould  be  triad,  la  the 
uaa  of  an  lnatrumant  with  a  logarithmic  ecale. 
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RELATIVE  ROENTGENS  PER  HOUR 


DISTANCE  (MILES  FROM  G.  Z.) 
Wg.  3*2  2* suits,  Sapid.  Aerial  Surrey 


The  accuracy  of  the  results  obtained  by  the  Mthod  employed  la 
oaerlfloed  to  a  certain  extent  for  speed  and  simplicity.  However,  the 
aeouraoy  of  such  an  operation  depends  to  a  large  extent  on  the  opera>- 
tor  and  the  pilot.  Practice  is  necessary  before  reliable  results  can 
be  expeoted. 


It  should  be  pointed  out  that  this  aethod  has  a  United  resolu¬ 
tion,  because  of  the  tiae-oonstant  of  the  radiacmeter.  It  should  not 
be  considered  adequate  for  determining  with  any  accuracy  the  magnitude 
of  the  contamination  of  small  isolated  spots. 


▲  quick  and  fairly  aocurate  survey  of  a  contaminated  area  can  be 
made,  using  a  small  aircraft  and  simple  radiac  equipment,  both  avail¬ 
able  to  the  field  commander.  The  speed  with  which  such  a  survey  can  be 
made  more  than  compensates  for  the  lack  of  accuracy.  This  technique 
could  be  employed  by  a  ground  commander  in  a  tactical  situation  and 
also  offers  certain  advantages  to  Badlological  Safety  and  Civil  Defense 
organisations  for  initial  post-shot  surveys. 


It  is  recommended  that  this  area  survey  technique  be  considered 
e  as  a  standard  tactical  doctrine. 


JlPPHDU  A 


DIMCTIOMALITI  Qt  IgSTEUMlIgS 


Ik  has  lo ng  been  recognised  that  the  necessary  Inclusion  of  aas- 
slv#  electronic  conponents  In  the  radlac  equipment,  unsymmetrically  ar¬ 
ranged  about  the  detector,  stakes  the  radlac  equipment's  sensitivity  to 
radiation  as  a  function  of  the  alignment  of  the  radlac  in  the  field,  as 
well  as  of  the  "angular  dependence"  of  the  field  itself,  further,  the 
unavoidable  partial  shielding  of  the  detector  insures  that  the  energy 
dependent  response  of  the  equipment  to  radiation  is  also  a  function  of 
angular  position.  The  question  arises  whether  current  sdlltary  radlac 
equipments  are  seriously  deficient  in  their  task  of  measuring  scalar 
dose  rate  in  typical  weapons  contamination  fields  on  account  of  these 
effects. 

At  Shot  3.  *  crude  experiment  was  performed  to  permit  an  estimate 
of  the  importance  of  these  factors.  A  TIB  radlac  chassis  was  equipped 
with  an  external  1  inoh  lead  shielded  ionisation  chamber  with  a  1  inch 
round  colllaatlon  port  and  a  plug  for  the  latter.  Sixteen  aslmuthid 
readings  of  the  field  were  obtained  at  a  point  80  yards  from  ground 
sero  with  the  directional  instrument,  an  AR/FDR-18,  and  an  AJ /FDR- TIB . 

The  directional  intensities  were  obtained  by  serolng  the  instru¬ 
ment  with  the  collimatlon  port  plugged,  unplugging  the  port,  and  read¬ 
ing. 


The  aslmuthal  directionalities  of  the  AS/HXR- TIB  and  the  All / FDR- 1 8 
were  measured  in  the  field.  The  observed  field  aslmuthal  directionality 
is  shown  in  figure  A.l. 

The  directional  variation  of  the  instrusient  sensitivity  is  shown 
in  figures  A. 2  and  A. 3. 
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DISTRIBUTION 

Copy  No. 

ARMY  ACTIVITIES 


ABBt.  Chief  of  Staff,  G-2,  d/a,  Washington  25,  D.  C.  1 

Asst.  Chief  of  Staff,  G-3,  D/A,  Washington  25,  D.  C. 

ATTN:  DACofS,  G-3  (RR&SW)  2 

Asst.  Chief  of  Staff,  G-4,  d/a,  Washington  25,  D.  C.  3 

Chief  of  Ordnance,  D/A,  Washington  25,  D.  C. 

ATTN:  QHDTX-AR  4 

Chief  Signal  Officer,  D/A,  PSO  Division,  Washington  25, 

D.  C.  ATTN:  SIGOP  5-  7 

The  Surgeon  General,  d/a,  Washington  25,  D.  C. 

ATTN:  Chairman,  Med.  Research  and  Development  Board  8 

Chief  Chemical  Officer,  D/a,  Washington  25,  D.  C.  9-  10 

Chief  of  Engineers,  d/a.  Military  Construction  Division, 

Protective  Construction  Branch,  Washington  25,  D.  C. 

ATTN:  ENGEB  11 

Chief  of  Engineers,  D/A,  Civil  Works  Division,  Washington 
25,  D.  C.  ATTN:  Engineering  Division,  Structural 
Branch  12 

The  Quartermaster  General,  CER,  liaison  Office,  Research 

and  Development  Division,  D/A,  Washington  25,  D.  C.  13-  14 

Office,  Chief  of  Transportation,  Military  Planning  and 
Intelligence  Division,  Bldg.  T-7>  Washington  25> 

D.  C.  15 

Chief,  Amy  Field  Forces,  Ft.  Monroe,  Va.  l6-  19 

Army  Field  Forces  Board  #1,  Ft.  Bragg,  N.  C.  20 

Amy  Field  Forces  Board  #4,  Ft.  Bliss,  Tex.  21 

Commanding  General,  First  Army,  Governor’s  Island,  New 

York  4,  N.  Y.  ATTN:  G-l  22 

Commanding  General,  First  Amy,  Governor’s  Island,  New 

York  4,  N.  Y.  ATTN:  G-2  23 

Commanding  General,  First  Amy,  Governor’s  Island,  New 

York  4,  N.  Y.  ATTN:  G-3  24 

Commanding  General,  First 'Army,  Governor's  Island,  New 

York  4,  N.  Y.  ATTN:  G-4  25-  26 

Commanding  General,  Second  Amy,  Ft.  George  G.  Meade, 

Md.  ATTN:  AIABB  27 

Commanding  General,  Second  Amy,  Ft.  George  G.  Meade, 

Md.  ATTN:  AIAME  20 

Commanding  General,  Second  Amy,  Ft.  George  G.  Meade, 

Md.  ATTN:  AIACM  29 

Commanding  General,  Third  Amy,  Ft.  McPherson,  Ga. 

ATTN:  ACofS,  G-3  30-  31 

Commanding  General,  Fourth  Amy,  Ft.  Sam  Houston,  Tex. 

ATTN:  G-3  Section  32-  33 
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Commending  General,  Fifth  Array,  1660  E.  Hyde  Park  Blvd., 

Chicago  15,  Ill.  ATTN:  ALFCM  31* 

C emending  General,  Fifth  Army,  1660  E.  Hyde  Park  Blvd., 

Chicago  15,  Ill.  ATTN:  ALFGA-MS  35 

Connanding  General,  Fifth  Army,  1660  E.  Hyde  Park  Blvd., 

Chicago  15,  Ill.  ATTN:  ALFEN  36 

Connanding  General,  Fifth  Army,  1660  E.  Hyde  Park  Blvd., 

Chicago  15,  Ill.  ATTN:  ALFMD-0  37-  40 

Connanding  General,  Fifth  Army,  l660  E.  Hyde  Park  Blvd., 

Chicago  15,  Ill.  ATTN:  ALFHQ  41 

Commanding  General,  Sixth  Army,  Presidio  of  San  Francisco, 

Calif.  ATTN:  AM3CT-4  42 

C ocmander-ln -Chief ,  European  Command,  APO  403,  c/o  PM, 

New  Tork,  N.  T.  43 

C cranander-in -Chief ,  Far  East  Command,  APO  500,  c/o  PM, 

San  Francisco,  Calif.  ATTN:  ACofS,  G-3  44-  46 

Commending  General,  U.  S.  Army  Europe,  APO  403,  c/o  PM, 

New  Tork,  N.  T.  ATTN:  OFOT  Div.,  Combat  Dev.  Branch  49-  5 0 
Commending  General,  U.  S.  Forces  Austria,  APO  168,  c/o  PM, 

New  Tork,  N.  X.  ATTN<  ACofS,  G-3  51 

Commending  General,  U.  S.  Army  Alaska,  APO  942,  c/o  PM, 

Seattle,  Wash.  5 2 

Commending  General,  U.  S.  Army  Caribbean,  APO  834,  c/o  PM, 

New  Orleans,  La.  ATTN:  CG,  USARCARIB  53 

Commending  General,  U.  S.  Army  Caribbean,  APO  834,  c/o  PM, 

New  Orleans,  La.  ATTN:  CG,  USAKFANT  54 

Commending  General,  U.  S.  Army  Caribbean,  APO  834,  c/o  PM, 

New  Orleans,  La.  ATTN:  Chemical  Officer,  USARCARIB  55 

Commending  General,  U.  S.  Army  Caribbean,  APO  834,  c/o  PM, 

New  Orleans,  La.  ATTN:  Surgeon,  USARCARIB  56 

Connanding  General,  U.  S.  Army  Pacific,  APO  958/  c/o  PM, 

San  Francisco,  Calif.  ATTN:  Chemical  Officer  57-  5® 

Commanding  General,  Trieste  U.  S.  Troops,  APO  209,  c/o 

PM,  New  Tork,  I.  T.  ATTN:  ACofS,  G-3  59“  6l 

Commandant,  Command  and  General  Staff  College,  Ft.  Leaven¬ 
worth,  Kan.  ATTN:  ALLIS  (AS)  62 

Ccmnandant,  Army  Wax  College,  Carlisle  Barracks,  Pa. 

ATTN :  Library  63 

Commandant,  The  Infantry  School,  Ft.  Banning,  Ga. 

ATTN:  C.D.S.  64-  65 

Commandant,  The  Artillery  School,  Ft.  Sill,  Okla.  66 

Connandant,  The  AA&GM  Branch,  The  Artillery  School,  Ft. 

Bliss,  Tex.  67 

Commandant,  The  Armored  School,  Ft.  Knox,  Ky.  ATTN:  Clas¬ 
sified  Document  Section,  Evaluation  and  Research 
Division  68-69 

Commanding  General,  Medical  Field  Sex-vice  School,  Brooke 

Army  Medical  Center,  Ft.  Sam  Houston,  Tex.  70 
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Commandant,  Army  Medical  Service  Graduate  School,  Walter 
Reed  Army  Medical  Center,  Washington  25,  D.  C. 

ATTN:  Department  of  Biophysics  71 

The  Superintendent,  U.  S.  Military  Academy,  West  Point, 

N.  T.  ATTN:  Professor  of  Ordnance  72 

Commandant,  Chemical  Corps  School,  Chemical  Corps  Training 

Command,  Ft.  McClellan,  Ala.  73 

Commanding  General,  Research  and  Engineering  Command, 

Army  Chemical  Center,  Md.  ATTN:  Special  Projects 
Officer  74-  75 

Commanding  General,  The  Transportation  Center  and  Ft. 

Eustis,  Ft.  Eustis,  Fa.  ATTN:  Asst.  Commandant, 

Military  Sciences  and  Tactics  76 

Commanding  General,  The  Engineer  Center,  Ft.  Belvoir, 

Va.  ATTN:  Asst.  Commandant,  The  Engineer  School  77“  79 

Chief  of  Research  and  Development,  D/A,  Washington  25, 

D.  C.  00 

Commanding  Officer,  Transportation  Research  and  Develop¬ 
ment  Station,  Ft.  Eustis,  Fa.  8l 

Commanding  Officer,  Engineer  Research  and  Development 
Laboratory,  Ft.  Belvoir,  Fa.  ATTN:  Chief,  Technical 
Intelligence  Branch  82 

Commanding  Officer,  Picatinny  Arsenal,  Dover,  N.  J. 

ATTN:  ORDBB-TK  83 

Commanding  Officer,  Frankford  Arsenal,  Philadelphia  37, 

Pa.  ATTN:  RD  Control  Officer  84 

Commanding  Officer,  Army  Medical  Research  Laboratory,  Ft. 

Knox ,  Ky .  85 

Commanding  Officer,  Chemical  Corps  Chemical  and  Radio¬ 
logical  Laboratory,  Army  Chemical  Center,  Md. 

ATTN:  Technical  Library  86-  87 

Director,  Technical  Documents  Center,  Evans  Signal 

Laboratory,  Belmar,  N.  J.  88 

Director,  Waterways  Experiment  Station,  PO  Box  631,  Ficka- 

burg.  Miss.  ATTN:  Library  89 

Director,  Operations  Research  Office,  Johns  Hopkins  Uni¬ 
versity,  6410  Connecticut  Ave.,  Chevy  Chase,  Md. 

ATTN:  Library  90 

NAVY  ACTIVITIES 

Chief  of  Naval  Operations,  D/N,  Washington  25,  D.  C. 

ATTN:  OP-36  91-  92 

Chief  of  Naval  Operations,  D/N,  Washington  25,  D.  C. 

ATTN:  OP-51  93 

Chief  of  Naval  Operations,  D/N,  Washington  25,  D.  C. 

ATTN:  OP-53  9k 
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Chief,  Bureau  of  Medicine  and  Surgery,  D/N,  Washington 

25,  D.  C.  ATTN:  Special  WeaponB  Defense  Division  95”  90 

Chief,  Bureau  of  Ordnance,  D/N,  Washington  25,  D.  C.  97 

Chief,  Bureau  of  Personnel,  D/N,  Washington  25,  D.  C. 

ATTN:  Pers  15  96 

Chief,  Bureau  of  Personnel,  D/N,  Washington  25,  D.  C. 

ATTN:  Pers  C123  99 

Chief,  Bureau  of  Personnel,  D/N,  Washington  25,  D.  C. 

ATTN:  Pers  C  100 

Chief,  Bureau  of  Ships,  D/N,  Washington  25,  D.  C. 

ATTN:  Code  348  101-102 

Chief,  Bureau  of  Supplies  and  Accounts,  d/N,  Washington 

25,  D.  C.  103 

Chief,  Bureau  of  Yards  and  Docks,  D/N,  Washington  25, 

D.  C.  ATTN:  P-312  104 

Chief,  Bureau  of  Aeronautics,  D/N,  Washington  25,  D.  C.  105-106 
Commander-In-Chief ,  U.  S.  Atlantic  Fleet,  Fleet  Post 

Office,  New  York,  N.  Y.  107-108 

Commander-in-Chlef,  U.  S.  Pacific  Fleet,  Fleet  Post 

Office,  San  Francisco,  Calif.  109-110 

Commander,  Operational  Development  Force,  U.  S.  Atlantic 
Fleet,  USN  Base,  Norfolk  11,  Va.  ATTN:  Tactical 
Development  Group  111 

Commandant,  U.  S.  Marine  Corps,  Headquarters,  USMC, 

Washington  25,  D.  C.  ATTN:  Code  A03H  112-115 

President,  U.  S.  Naval  War  College,  Newport,  R.  I.  Il6 

Superintendent,  USN  Postgraduate  School,  Monterey,  Calif.  117 

Commanding  Officer,  USN  Schools  Command,  Naval  Station, 

Treasure  Island,  San  Francisco,  Calif.  118-119 

Director,  USMC  Development  Center,  USMC  Schools,  Quan- 

tico,  Va.  ATTN:  Marine  Corps,  Tactics  Board  120 

Director,  USMC  Development  Center,  USMC  Schools,  Quantico, 

Va.  ATTW:  Marine  Corps,  Equipment  Board  121 

Commanding  Officer,  Fleet  Training  Center,  Naval  Base, 

Norfolk  11,  Va.  ATTN:  Special  Weapons  School  122 

Commanding  Officer,  Fleet  Training  Center,  (SIVP  School), 

Naval  Station,  San  Diego  36,  Calif.  123 

Cotnnander,  Air  Force,  U.  S.  Pacific  Fleet,  Naval  Air 

Station,  San  Diego,  Calif.  124 

Commander,  Training  Command,  U.  S.  Pacific  Fleet,  c/o 

Fleet  Sonar  School,  San  Diego  47,  Calif.  125 

Commanding  Officer,  Naval  Damage  Control  Training  Center, 

USN  Base,  Philadelphia  12,  Pa.  ATTN:  ABC  Defense 
Course  126 

Commanding  Officer,  Naval  Unit,  Chemical  Corps  School, 

Ft.  McClellan,  Ala.  127 

Commander,  USN  Ordnance  Laboratory,  Silver  Spring  19, 

Md.  ATTN:  E  120 
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Commander,  USN  Ordnance  Laboratory,  Silver  Spring  19, 

Md.  ATTN:  EE  129 

Commander,  USN  Ordnance  Laboratory,  Silver  Spring  19, 

Md.  ATTN:  Alias  130 

Commander,  USN  Ordnance  Laboratory,  Silver  Spring  19, 

Md.  ATTN:  Aliex  131 

Commander,  USN  Ordnance  Test  Station,  Inyokern,  China 

Lake,  Calif.  132 

Officer-in-Charge,  USN  Civil  Engineering  Research  and 

Evaluation  Laboratory,  Construction  Battalion  Center, 

Port  Hueneme,  Calif.  ATTN:  Code  753  133-131* 

Commanding  Officer,  USN  Medical  Research  Institute, 

National  Naval  Medical  Center,  Bethesda  1^,  Md.  135 

Director,  USN  Research  Laboratory,  Washington  25,  D.  C.  136 

Commanding  Officer  and  Director,  USN  Electronics  Labo¬ 
ratory,  San  Diego  52,  Calif.  ATTN:  Code  250  137 

Commanding  Officer  and  Director,  USN  Electronics  Labo¬ 
ratory,  San  Diego  52,  Calif.  ATTN:  Code  310  138 

Commanding  Officer  and  Director,  USN  Engineering  Experi¬ 
ment  Station,  Annapolis,  Md.  ATTN:  Code  155  139 

Commanding  Officer,  USN  Radiological  Defense  Laboratory, 

San  Francisco,  Calif.  ATTN:  Technical  Information 
Division  140-143 

Commanding  Officer  and  Director,  David  W.  Taylor  Model 

Basin,  Washington  7,  D.  C.  ATTN:  Library  1^4 

Commander,  Naval  Air  Development  Center,  Johnsville,  Pa.  1^-5 

Commanding  Officer,  Office  of  Naval  Research  Branch  Of¬ 
fice,  1000  Geary  St.,  San  Francisco,  Calif.  Ih6-l47 

Commanding  Officer,  USN  Photographic  Center,  USN  Air 

Station,  Anacostia,  D.  C.  148-149 

AIR  FORCE  ACTIVITIES 

Special  Asst,  to  Chief  of  Staff,  Headquarters,  USAF, 

Rm  5E1019»  Pentagon,  Washington  25,  D.  C.  150 

Asst,  for  Atomic  Energy,  Headquarters,  USAF,  Washington  25, 

D.  C.  ATTN:  DCS/0  151 

Asst,  for  Atomic  Energy,  Headquarters,  USAF,  Washington  25, 

D.  C.  ATTN:  BW&CW  Division  152 

Asst,  for  Development  Planning,  Headquarters,  USAF, 

Washington  25,  D.  C.  153-15^ 

Director  of  Operations,  Headquarters,  USAF,  Washington 

25,  D.  C.  155-156 

Director  of  Plans,  Headquarters,  USAF,  Washington  25, 

D.  C.  ATTN:  War  Plans  Division  157 

Directorate  of  Requirements,  Headquarters,  USAF,  Washing¬ 
ton  25,  D.  C.  ATTN:  AFDRQ-SA/M  158 
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Directorate  of  Research  and  Development,  Headquarters, 

USAF,  Armament  Division,  DCS/D,  Washington  25,  D.  C.  159 

Directorate  of  Intelligence,  Headquarters,  USAF,  Washing¬ 
ton  25,  D.  C.  160-161 

The  Surgeon  General,  Headquarters,  USAF,  Washington  25, 

D.  C.  162-163 

Commanding  General,  U.  S.  Air  Forces  Europe,  APO  633, 

c/o  PM,  New  York,  N.  Y.  164 

Commanding  General,  Far  East  Air  Forces,  APO  925,  c/o  PM, 

San  Francisco,  Calif.  165 

Commanding  General,  Alaskan  Air  Command,  APO  942,  c/o  PM, 

Seattle,  Wash.  ATTN:  AAOTN  166-175 

Commanding  General,  Northeast  Air  Command,  APO  862,  c/o 

PM,  New  York,  N.  Y.  176 

Commanding  General,  Strategic  Air  Command,  Offutt  AFB, 

Omaha,  Neb.  ATTN:  Chief,  Operations  Analysis  177 

Commanding  General,  Tactical  Air  Command,  Langley  AFB, 

Va.  ATTN:  Documents  Security  Branch  178-180 

Commanding  General,  Air  Defense  Command,  Ent  AFB,  Colo.  181-182 
Commanding  General,  Air  Materiel  Command,  Wright -Patter - 

son  AFB,  Dayton,  Ohio  183-185 

Comnanding  General,  Air  Training  Command,  Scott  AFB, 

Belleville,  Ill.  186-187 

Commanding  General,  Air  Research  and  Development  Command, 

PO  Box  1395,  Baltimore  3,  Md.  ATTN:  RDDN  188-190 

Comnanding  General,  Air  Proving  Ground  Command,  Eglin 

AFB,  Fla.  ATTN:  AG/ERB  191 

Commanding  General,  Air  University,  Maxwell  AFB,  Ala.  192-196 

Commandant,  Air  Command  and  Staff  College,  Maxwell  AFB, 

Ala.  197-198 

Commandant,  Air  Force  School  of  Aviation  Medicine,  Ran¬ 
dolph  AFB,  Tex.  199-200 

Comnanding  General,  Wright  Air  Development  Center,  Wright- 

Patterson  AFB,  Dayton,  Ohio.  ATTN:  WCOESP  201-203 

Commanding  General,  AF  Cambridge  Research  Center,  230 

Albany  St.,  Cambridge  39*  Mass.  ATTN:  Atomic  Warfare 
Directorate  204 

Commanding  General,  AF  Cambridge  Research  Center,  230 

Albany  St.,  Cambridge  39»  Mass.  ATTN:  CRTSL-2  205 

Commanding  General,  AF  Special  Weapons  Center,  Kirtland 

AFB,  N.  Mex.  ATTN:  Chief,  Technical  Library  206-208 

Commandant,  USAF  Institute  of  Technology,  Wright-Patterson 

AFB,  Dayton,  Ohio.  ATTN:  Resident  College  209 

Commanding  General,  Lowry  AFB,  Denver,  Colo.  ATTN:  Dept. 

of  Armament  Training  210-211 

Commanding  General,  1009th  Special  Weapons  Squadron, 

1712  G  St.,  NW,  Washington  25,  D.  C.  212-214 

The  BAND  Corporation,  1500-4th  St.,  Santa  Monica,  Calif.  215-216 
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OTHER  DEFTS.  OF  DEFENSE  ACTIVITIES 

executive  Secretary,  Joint  Chiefs  of  Staff,  Washington  25, 

D.  C.  ATTN:  Joint  Strategic  Plans  Committee  217 

Director,  Weapons  Systems  Evaluation  Group,  OSD,  Rm  2E1006, 

Pentagon,  Washington  25,  D.  C.  218 

Aset,  for  Civil  Defense,  OSD,  Washington  25,  D.  C.  219 

Chairman,  Research  and  Development  Board,  D/D,  Washington 

25,  D.  C.  ATTN:  Technical  Library  220 

Executive  Secretary,  Committee  an  Atomic  Energy,  Research 
and  Development  Board,  Rm  3E1075*  Pentagon,  Washington 
25,  D.  C.  221-222 

Executive  Secretary,  Military  Liaison  Committee,  F0  Box 

l8l4,  Washington  25,  D.  C.  223 

Commandant,  Armed  Forces  Staff  College,  Norfolk  11,  Va. 

ATTN:  Secretary  224 

Commanding  General,  Field  Command,  AFSWP,  P0  Box  5100, 

Albuquerque,  N.  Mex.  225-230 

Chief,  AFSWP,  P0  Box  2610,  Washington  13,  D.  C.  231-239 

University  of  California  Radiation  Laboratory,  F0  Box 

808,  Livermore,  Calif.  ATTN:  Margaret  Folden  240 

Division  of  Military  Application,  U.  S.  Atomic  Energy 
Commission,  1901  Constitution  Ave.,  Washington  25, 

D.  C.  241-243 

Los  Alamos  Scientific  Laboratory,  Report  Library,  F0 

Box  1663,  Los  Alamos,  N.  Mex.  ATTN:  Helen  Redman  244-246 

Sandia  Corporation,  Classified  Document  Division,  Sandia 

Base,  Albuquerque,  N.  Mex.  ATTN:  Wynne  K.  Cox  247-266 

Weapon  Test  Reports  Group,  TIS  267 

Surplus  in  TISOR  for  DMA  268-317 

Surplus  in  TISOR  for  AFSWP  318-367 


